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Only a few old-timers smelled the hot exhaust of these Navy aircraft. The ship at the left is one of the first of the famous line of Vought 
Corsairs. One of the Navy’s earliest torpedo bombers was the trusty Curtiss CS-1L (center). Almost unknown was the Boeing TB-1 at the right. 


Torpedo Bombers of the 


by 
GORDON SEAR WILLIAMS 


Much of the submarine’s potency may be replaced by the airplane in the next war. The torpedo plane 
has been developed by the U. S. Navy to the point where torpedo "‘bulls-eyes'’ now are commonplace. 











I }) and bombing ive ng tormer 1 
tant part of our Navy's air squadrons. They ar 
the heaviest aircraft used a 1 our carriers but, at 
the same t are much smaller than the bc ying pl 5 
a sed under that designation in the Army Air Corps 
- : 
= at Che first torpedo planes of the Navy were in reality “triple 
rpose hips, designed for the threefold duties of long 
range scout bombing and t 1unchin Trials were 
Li t ea 1920's of twin-¢ ed ships of this type 
ide b ( tis Fokker and S t S VC good prot ¢ 
) yeIng CC t« tor ser ce 1 
Strangel enoug however, the N Depa ent < not 
rder a Sil e plane of any of these three types and stead 
yranched t tie ghter s engined categor hese 
early twin-engined planes were all designed primarily as sea 
planes, and it was probably the advent of the aircraft carrier, 





that used only landplanes, that precluded further development 


first actual torpedo-bomber was the old Curtiss 
hich used an eight-cylinder water-cooled engine 
is later modified to incorporate the Liberty “12 


and considerably better performance resulted 


Though Douglas Aircraft is best-known today for 

its internationally famed airliners, Douglas actu 

ally achieved aeronautical success in the early 

1920’s by turning out such successful Naval air- 

craft at the T2D-1 shown above (note the “tin tvpe “VB”, is vastly different fron the Army's 

fish’ under the belly) and the Wrizght-engined J = j 
DT-6 (below). 





ig the history of Naval torpedo and bombing air 
planes it would be well to mention that the Navy bomber or 


aircraft of 








like name. Navy bombers are relatively small aircraft, usuall) 





only two place 1 as either horizontal or di 
ing typé 

, q ' Y , Y 

The dive-bombers are most used type at present and are 





designed to release their missiles in a vertical or near vertical 


dive. They of course also carry machine guns, usually one fir 
rough the prop and one flexibly mounted in the 





rear cockpit 
Dive-bombing was first tried as a fighting tac 
Navy in 1927 when experiments were carried out 


ing standard observation machines. Carrying 30 to 





bombs they dived vertically for many thousands of feet before 
releasing their deadly load as they 
p oved to be s 


ulled out. This system 








» accurate that special dive-bombing types were 
immediately conceived 
ribute of the dive-b ver is the surprise ¢ 


of this type can usually dive and discharge its 





before the ground crew can get into action 
It was early recognized that to be effective the dive-bomber 
ust be capable of carrying a greater bomb load than that 


of the modified observation types used in the first experiments 


Present day vertical bombers are more or less a compro 
ise between the torpedo plane at the observation p'ane 


As Navy demands increased, manufacturers developed cleaner, sturdier designs such as the Great Lakes BG-1 (left), the new Northrop XBT-! 
(center), and the converted Consolidated Fleetster (right). Of the three ships, just the Northrop remains, though still not accepted 
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able T3M-1 
any years’ service. 


Glenn L. Martin entered the manufacturing scene early in the days of Naval aviation. One of his earliest types was the vener 
(left and center). First of a long line of “three-purpose” planes for the Navy was the T4M-1 (right), veteran of n 


United States Navy 


Military aviation authorities, both Army and Navy, agree that one of the deadliest roles is that played 
by the dive-bomber. How this new phase of Naval aviation has been developed is shown here. 








\Y 


go larger t the observer but smaller than the torpedo 


pe is seen in the combined torpedo-bomber, 
pe ship. It is another example of the Navy's 
solidation of types. It is destined to play an 


’ nt role in Naval aviation as many are being built at 
is is supplying the present service ships of 
: ype, of the TBD-1 type. These huge low-wing mono 
s are not intended for dive bombing operations but func 

. s torpedo launchers and horizontal bombers. 
seal ! the records of the torpedo and bombing planes 


Martin, Great Lakes and Douglas hav: 





service types for many years. In pre 





of this very important branch of our Air 
em in the alphabetical order of the manu 





rs that the development of the various models can 


Company has made but one type of 





1, which appeared in 1926. It was 
rpedo planes of this time in most respects 
o t feature e-by-side seating in the front cockpit for pilot 





server \ gunner was also accommodated in a sing!e 
it in the 1 r the fuselage. It used a Packard 2A-2500 


eo h.p., an engine much in favor at the 


For a time the U. S. Navy attempted to design 
and nufacture some of its own aireraft. But 
nie this competition with better-equipped airplane 
factories soon showed little promise. Two of these 
; original Navy designs were tu ~“l over to Douglas 
ppeal n 1928 (above) and Martin (below), respectively the 
T2D-1L and BM-1, 











{ 
t 
se in pract y all ships of this class up until the T4M 


Consolidate as made two experimental ships in this class, 
a hor ntal bomber and the second a 


commercen 





rst s t XNBY-1, was an adaption of tl 
- for rrier aviation. It had an all metal fuselage 


and empennage, and used a Wright Cyclone for it 


é intilever metal wing housed gas tanks and floatation 

i easily detachable from the fuselage. “Orang 
iselage folded back to reveal the internal 
; mb racl It proved rather large for carrier use however 


Vas not pted as a service type 
solidated bomber was of a greatly different 

than t rst, being a taper-winged biplane of the diving 
Bureau design No. 110 
ke the Great Lakes BG-1 
he same time. A Twin Wasp Junior engine 


s specified in the dive-bombers under Bureau 


Ss It w a development o 
pects was much 


I 
, 
! 


110 and e fuselage was of metal monocoque type 


e BG-] ve » be a better type and was purchased 


de but few planes of the bomber or torpedo 





prior to 1925. These ships were mainly 


Up until only recently, Martin was extremely active in Naval work, His BM-1 (left) served long and well and was succeeded by the BM-2 
(right) which helped make dive-bombing a major Naval aviation tactic The Martin XT6M-1 (center) was the only ship of its type ever built. 
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of the CS-1 
twin-engined seaplane was used exper 
imentally for a time 

Douglas has contributed much 
present knowledge at hand on torpe 
and bombing planes. In past years the) 
built many ships of the DT and T2D 
types. Donald W. Douglas, former Mar 
tin engineer, designed the early 
torpedo plane in 1922. It was this plane 
that formed the first sizable 
the now world famous Douglas Aircraft 


type, although the CT-1 


to the 


Company. 

This plane was a convention 
man crew biplane with 
99.5 m.p.h. It carried a regular 1,700 
pound Naval torpedo slung between its 
floats and had a cruising range of 280 
miles with full load. 

A Liberty “12” engine was used. Later 
models, the DT-4 and DT-6, had boosted 


a top spec 1 I 


yectively the 600 


horsepower, using res{ 
horsepower Wright “T-2” and the 800 
horsepower Packard 2A-2500. The DT-4 


showed a top speed of 107 m.p.h. and a 
service ceiling of 6,050 feet 
Design changed greatly in the xt 


few years and the Navy felt the need 
for a_ higher type wi 
greater speed, range, and load facilities 
The T2D-1 was des‘gned to fulfil this 


roiding 


horsepow er 


need and was a twin engined 
wing biplane powered with two Wright 
Cyclone engines. 

First appearing in 1928, it showed a 
tup speed of 125 m.p.h. and a service 
ceiling of 12,500 feet with 
load of over 1,700 pounds. Eig] 
these planes were delivered and 
be used on either pontoons or wheels 
switched to. single-engined 


sD types, this time 


Douglas 
airplanes in the T. 
using a larger fuselage than that of the 
DT’s and having but a single 830 
Twin Wasp engine. Wheel 
cockpit enclosures were still more of its 
features. 

The various Great Lakes bombing 
torpedo ships have served as stan 
service types in the Navy for ma 
year's, and even today many of the BG 
dive bombers are in active use. The first 
torpedo model, 1G-1, was basically the 
T4M-l, but id a 
simpler landing gear as well as a hig 
horsepower engine. Eight of these 
TG-l’s were contracted for. A _ later 
type, the TG-2, used a geared Cycl 
of 620 h.p. 

Bombing planes built by this concern 
consisted of the BG-1 and XB2G-1 dive 
bombers. They are both of the san 
general type, the first 
undercarriage and the 
a Grumman type retractable gear. Both 
use the Twin Wasp Junior engine of 700 


have tapered wings 


same as the Martin 





laving a 


latter type us 


horsepower and 
Forty-four BG-l’s were produ 
are at present in use ab 
riers by both Marine and Navy squad 
rons. The B2G-1 was not accepted as 
a service type, the present ¢ 
this type ship going to Northrop 
A dual 
bomber was made by the Gre: 
company as a try at recent Navy con 
tracts let for this type ship It 
(Continued on page 69) 


ntract 





purpose XTBG-1 _ torpe 
it Lakes 








Swallow Aircraft's New Model C 
by M. R. CULLEN 








Powered with a 125 h.p. Menasco engine, this ship sells for $3,990. 


bites new Model C Swallow Coupe, 
developed by the late E. B. Chris- 
topher, now is being manufactured and 








marketed by the Swallow Airplane Com- 
pany in Wichita, Kansas. Sam Bloom- 
field has been with the Swallow com- 
design and deve op the plane, and Opie 


Swope, test pilot and sales manager for 
the Swallow company, are the officials 
in charge of this work. Mr. Bloom 


field has been with t Swallow com- 





pany since Christopher took it over in 
1933 


engineering trom the 


1 


He is a graduate in aeronautical 
University of 
Frankenhausen Germany and of the 
University of Berne, Switzerland 
lhe new Swallow is an ideal airplane 
r the sportsman pilot, private owner 
performance and 
without 


sacrifice in strength, plus the comfort, 


and operator Its 


achieved 


enience that have been 


important features of the roomy 





( Its clean lines, ease of flying, and 
eer pet 


ane and 


mlunimunm maintenance ol 


bute to make it a de- 





sirable plane. 
Powered with a 125 h.p. 
| 


Menasco 
nline engine, the ship has a top speed 

h., a cruising speed of 135 
perating economy of 18 
; Parts 


are very easily replaced at reasonab‘e 


iles to the gallon of gasoline. 


cost—some of the bushings only cost- 
ing 25 cents each It 1s possible to re- 
pair the plane any place in the world 
as all the metal in it is chrome molyb 
denuin. No aluminum alloys are used 


1 
yr control system 
, 


In its structure < 
he interior has been expressly de- 


' 

signed to set a new standard of com- 

Wide doors 

for easy entrance—wide windows and 

a slanting “V” 
| 


fort in this type of ship. 


windshield for excep 
full-fashioned seat 
relaxation 


vision—wide 
for comfort and complete 
appointments and an electric starter are 
standard equipm« 


nt—and a big baggage 
ompartment w I 


is easily accessible 
in flight give the new Swallow distinc- 
tion. Arrangement of the instrument 
. a¢; | } -) ¢ 

nstallation has been worked out for the 
while the stabilizer, 


ae : ‘ 
irottle, and hand brake levers are also 


greatest efhciency, 


grouped together jor effortless control 
and operation 

Che wings are constructed of solid 
spruce laminated spars with chrome 
molybdenum steel _ tube 


members, double drag trussing with tie 


comp! ession 


rods. Ribs are of the truss type made 
with plywood gussets 

The landing gear is full 
type tread 7 it., equipped with 6.50x 
10 wheels with brakes. The shock ab- 


of select spruce 


cantilever 





sorbing mechanism is enclosed entirely 


within the belly of the ship, but is 





easily accessible for servicing. 

The brake handle is located near the 
throttle and stabilizer for ease of con- 
trol in landing and taxiing. When full 
on the brakes lock the rudder in neu- 
tral position. The brakes are differen 
tially operated with rudder pedals. 

The tail surfaces are constructed of 
chrome molybdenum steel tubing, fabric 
covered. The controls and hinges are 
constructed of chrome 
steel. All moving 


with ball bearings. 


molybdenum 
parts are equipped 

Another model now being perfected by 
the Swallow company will be known as 
the C-160 ai It will 
be a three-place ship instead of the tw 





1 will sell for $5,390 


| 
seats in the “t 
Meanwhile, other details concerning the 
Model C follow: for the ship’s normal 
range of 500 miles, 30 gallons of gasoline 
are provided for and, at cruising speed, 
the Menasco engine uses an average of 
seven gallons per hour. Stalling speed is 
unusually low for a ship this size: 43 
m.p.h. Service ceiling is 18,000 ft 
Empty, the Swallow “C” weighs 1,350 
its gross weight is 1,980 lbs 
length overall 24 ft 
4 in. and its height 7 ft. 3 in. At this 
writing, Bureau of Air Commerce officials 
” an Approved 


Ibs. while 


Span is 36 ft. 8 in 


had not yet assigned the “‘ 
Type Certificate 

Deeply cushioned, adjustable seats 
make for comfort while the wide door 
it Phe 


h windows and 
triangular type windshield 





is convenie large 
slanting “V” 
of safety glass give excellent visibility. 
The large baggage compartment is just 
aft of seat and accessible in flight. The 


price is $3,990 





asa gaa 
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~The Gamin Ace From Paris 








Jean Navarre ignored and despised officers. 
pered about him. 


TWO-SEATER Voisin, marked 

with the tri-colors of the French 
yl Air Force, barked and wobbled 
ff the Vaudelainecourt airdome, in 
15, during the heroic air defense of 
rdun. It headed toward the snaky 
nt lines on an artillery spotting recon- 


naissance¢ 


\head of the clumsy French pusher 
clear blue sky became clouded with 
lls of white Archie smoke. French 


aircraft guns firing at an approach- 

enemy plane. 

Rumpler, 
uudly bearing the markings of the 
perial German Air Force, was rudder 

ng into position to pass the French 

l a parallel line. The Voisin ac- 


Soon, a sturdier, speedier 


epted the challenge. As the two ships 


issed one anotl 


urled burst of 





r the observer of each 
Each went 


ie 
polite lead. 
s way unharmed 

hurtling out of the blue 
above, came a red streak. Down it came 
with its motor roaring. Straight for the 
Rumpler it charged. The Rumpler ob- 
server tapped the Hun pilot on the 
shoulder. They regarded the tiny red 
Nieuport without fear. They laughed 
cornfully. What could a single-seater 


hasse pilot do to them but chase? 


Suddenly, 


On plunged the Nieuport, dressing 
nto position on the Rumpler’s tail. Fool 
fa Frog! Didn’t he realize the German 
bserver would soon open fire and shoot 
im down for his foolhardy attempt to 
hase the Rumpler away? 

Then, from above the revving pro- 
peller of the Nieuport red-orange fangs 
spat at the enemy aircraft. Incredible. 


Unbelieveable! The Nieuports were not 


equipped with machine guns. This Nieu- 
port was so small that the recoil would 
tear away the knife-edged wing. 

Before the Teutonic brain could grasp 


that they were flying at the cornerstone 


French military aviation history 40 


by CARL B. OGILVIE 


He was ruthless and a dreaded killer. 


Germans and Allies alike whis- 


Yet he made soldiers stop and stare in admiration. 





In Navarre’s day, this Spad was considered the ultimate in fighting aircraft. 










Pasha i : * 


Ves 


Navarre, how- 


ever, preferred the Nieuport with its lighter, faster control. 


Lewis bullets had raked the tail assem- 
bly of the Rumpler, found the observer, 
then the pilot and sank its last dozen 
slugs into the gasoline tank and engine. 

This was the first enemy airplane 
brought down by a French chasse plane 
mounting a Lewis gun on the center 
wing section. The pilot's name was 
Navarre. Spectacular Sous-Lieutenant 
Navarre of Chasse Escadrille 67. 

This round-faced, pug-nosed pilot was 
the enigma of the French Air Service. 
He has been referred to as the father of 
pursuit fighting tactics, as the pilot 
supreme, also as an apache, street urchin, 
insolent, contemptible, an ungovernable 
insubordinate. 

Born on the wrong bank of the Seine, 
he grew up in a squalid neighborhood. 
As a boy he learned the primitive law 
of survival of the fittest. He fought for 
what he wanted. Got only what he 
fought for. He recognized no law or 





While Jean Navarre preferred his “bebe Nieuport,” most of his squadron mates gloried them- 
selves in the cockpits of the heavier, more rugged Spads. This Spad was photographed as it 
stood on a French airdrome. 


authority. He was a law unto himself 
At the Front he scoffed at military au 
thority and orders of his superior offi 
cers. He came and went as he liked. 

If he went to Paris he frequently 
ended up in a fight with gendarmes. If 
he took off over the Front he flew with 
more reckless daring than any other 
pilot of his Escadrille. His toying with 
enemy planes in the old chasse days 
proved him a born flyer. He liked to dart 
in and around them like a hawk, coming 
in so close the Hun pilots fled in terror 
of being victims of a collision 

The petite Nieuport, issued January 
1, 1915, mounting a machine gun on its 
upper wing, gave Navarre his opportun 
ity to win the title of “Pilot Supreme.”’ 
The Baby Nieuport, powered with an 80 
h.p. Gnome, was the first Allied airplane 
built mounting a machine gun. A Lewis 
gun was mounted on a tall tripod to 
permit the gun to be fired over the pro 
peller tips. To fire the Lewis the pilot 
had to pull a string attached to the 
trigger. The gun, weighing 20 pounds, 
carried a single drum of 47 rounds 
When the ammo supply became ex- 
hausted the pilot had to land to reload. 

Navarre led the way in dealing death 
in the skies. A brilliant flyer became a 
spectacular fighter. The old chasse tac 
tics were gone forever. He became the 
idol of the pilots and mechanics of the 
Escadrille, a pain-in-the-neck to his ofh 
cers and to the civil police. Navarr« 
could be found in one of three places 
in his cubicle asleep, in the air ripping 
the E.A.’s to ribbons, or in the clutches 
of the gendarmes. 

In the air or on the ground he created 
havoc wherever he choose to go. He 
knew no authority. Navarre was su 
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preme! He admitted it Navar ——— 
just as Navarre damned well ple 
A high ranking general officer 
to inspect Navarre’s squadron 
conquerable French pilot prefe 
work on his engine The adjut 
gested he changed his coveralls 
dress uniform. Full dress had ‘ 


dered The grease-smeared 
shrugged indifferentl) Wi! 
eral sees Navarre, he sees 
France, not a tailor’s d 
ploded. 

The adjutant remonstrate 
} + re 


lat you ny 


general desires t 
display your great skil 

Navarre turned back to his 
“Tell the general to parade his 
for me. If he shows more 
skill than I, then Navarre will 
him. Bah! Does he think me a 
clown?” 

Such was the suprem 
solence of the untractable Nav 





AVARRE liked to taunt | 

He flew in a | 
the Boche.” Above Le Mort! 
near the famous Dead Man's H 
304, Navarre twisted a two-seat 
tik. 

He sent his Nieuport twist 
writhing about like a snake or 
then came darting in like a ma 
low attacking a hawk the next 

Not for a fraction of second 
give the Boche observer an opt 








to open fire. Then gluin 
neath the Aviatik’s b t } 
laughed uproariously at the 
attempts of the Hun pilot t 
to bring his observer’s gut 
taunting Frenchman 

When tired o 


merely lifted the nose of his 
and sent a well-directed burst it 
belly of the Aviatik. Witl 
calculation the lead found the ob 
body. The luckless Hun’s bod 
thrown clear of the plane as 
rolled. Another burst and t 
plane burst into flame 

When Roland Garros devel 
apparatus for firing through t! 
Navarre 
achievements, of more 


dreamed _ of till 


Garros fell into the hands of t 


mans and his invention was 
proved by the Huns. Soon N 
winged defender of Ver 

self at an awkward disadvantag 
was fighting trim monoplane |] 
with Spandaus mounte n t 
cowl. 

Navarre fretted 
had the ed, 
but the Lewis gun on tl 
reduced the air speed by 
miles an hour. Navartr de 


on the kokker 





to keep pace with the Huns t 

must develop a synchron 

gun. He vowed he would get a | 

so that the French could dis 

Huns’ synchronizing secret 
(Concluded 














American air fans now are focusing their admiration on this mammoth Boeing B-17 Flying 

Fortress. Its tremendous size, power and range make even the most skeptical war-students gasp 

at its possibilities. But meanwhile, secretly in the | kground, closely guarded tests now are 
under way on... 





























‘¢§ OMBERS by Boein continue 3,000 miles t this is true—and it prob 
CHES: t id the limelight in Ameri ably is, for the first plane of this tyy 
i , ed ( tary aviation circles. was flown non-st p trom Seattle to Day 
Hi = With the recent delivery of the eighth ton, Ohio, (2,100 miles) in slightly more 

oe 1 ninth YB-17 (see opposite page) t than nine hours—it would be possible fo: 
he United States Army Air Corps, the a fully loaded and armed ship of this typ 
riginal Air Corps order for 13 of these to take off from London, bomb Paris 

Flying Fortresses” is almost completed Madrid, Berlin and return to London 

Crack bombardment pilots are rotatin without refueling or landing 

crween ser ug \ir Corps bases and But if the YB-17 is “phenomenal,” cor 

; iy S scatt ant tO antag ” way sider the new XB 15, another Boeing 

. oat a _ . giants and terry them (Army Air Corps designate an aircraft 

nit "ar deus ce a ae Oe design accepted for field tests with a 
= : (bled yey passat Pegg \ Bombardment aircraft are desig 

; oriuca ang : \ir Corps ommcers and nated “B”. These letters are followed 

. _ si, ci Mh en Meta hay pe bis pub by the Air Corps serial number. The 

Cl NX1iOUS a nes acl ignt o I oy” ] ' } 
al ; ts es ; site aenre “a ve ded X _meanis ex] mental W hen the 

ites: Sia ihesints sive se Whig nea YB-17 passes field trials and is finall 

yn the Iront pages otf the world When accey ted, it w become merely) 3.17.) 

the third Fort i instance, was fer . 
ried from March Field, ( . $6 Also a four-engine monoplane bomber 
Barksdale Field, Louisiana (1,500 miles). the XB-15 (the first was completed re 
in average speed of 235 m.p.h. was ré cently) boasts even greater performance 
led for the entire trip. Nevertheless, and endurance than its “baby” brother 
here was co uratively little publicity Under secret development at the Boeins 
given this remarkable performance plant for the past three years, the XB-15 
For an airplane that weighs 16 tons Is CcOMparatively as complete an aircrait 
wid carcies a crew of six heaides a tre- as a battleship is a seacraft. Living a 
mendous load. the performance of the commodations are provided aboard for 
é Flying Fortress” is phenomenal. Though the entire crew. 
the riginal Air Corps specifications The XB-15 is so large it wa 

iulled for m speed of from 200 - sary to instal nplete 110-v« 

» 250 ) ps’ performances on nating current ctrical system t 
¢ é the terrying flights point to a far greater ever used in aircraft) [wo auxiliary 
erformance ed by Boeing eng gasoline engines drive the generator that 

neers ully ided, the YB-17’s cruis- manutactures the current. At this writ 
range is said to be approximately ing little more nown about this ship 








this ultra-modern four-engined Boeing aerial battleship that has even the most up-to-date 
military aviation authorities guessing. It’s known as the XB-15, is oc npletely equipped with 
crew living accommodations besides an enormous capacity for a far more deadly cargo. 
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— years is the average life of 
the passenger automobile. 

The life of the well constructed air- 
plane is more than seven years, but 
taking crashes, etc., into consideration, 
the average life of airplanes is about 
seven years 

At the end of this time, most air- 
planes will look and perform consider- 
ably better than automobiles, comparing 
their appearance and performance with 
the new article. However, the average 
airplane will have had more money spent 
on its maintenance and repair than the 
average car. 

The Army Air Corps has some Cur- 
Japan is determined to capture a few world aviation records in the near future. The above ship was tiss Falcons in use which are about nine 

built at the Tokyo Gas Demki works and is said to have a cruising range of 9,000 miles. 





years old. Also some 3oeing P-12s 
which are eight years of age. The latter 
type are interesting survivors of hard 
careers in their early age, when they 
were in the tactical pursuit squadrons 
and put through their paces during the 
tactical drills and maneuvers in these 
outfits. 

Within the last few years most of 
them have been placed on a “semi- 
retired” status at schools or stations 
where there are no tactical pursuit 
squadrons but where pilots are stationed 
who must keep their hand in on the 
stick while they are going to service 
schools or working on temporary duties 


This is a rear view of the Tokyo Gas Denki long range monoplane with which Japanese airmen soon away from the squadrons. 
will attempt to establish a new long distance non-stop speed record. 





Nevertheless, these old-timers (the air- 
planes) look “healthy”; and come up to 
the high mechanical standards set by 
the Army Air Corps. 

The Navy has some Ford transports 
which are also flying satisfactorily, con 
sidering their age. 

Just when should a plane be retired? 
Some private owners hold on to ships 
which can barely pass the inspector’s 
tests, for sentimental or pecuniary rea 
sons. But here is how the commercial 
companies and the armed services figure 
the thing out: 

There is a certain minimum standard 
of safety and performance for a par- 
ticular type of airplane. When such 
airplanes fall below this standard they 


Trans-Atlantic mail carrying is said to be the primary mission intended for this new DeHavilland are retired. Some however, are retired 
Albatross. Powered with four Gypsy 12 engines, this ship is being test-flown now. 








long before this stage; in cases where 
it costs too much to maintain them or 
repair them. 

An airplane repaired or overhauled, 
one that is about six years old, is never 
as good as a new machine. It might 
cost $4,000 to overhaul a machine with 
the expectation that it will be good for 
two more years. But if a new machine, 
one of a later type with better perform- 
ance, expected to last for eight or ten 
years, can be bought for $12,000 or so, 
then it doesn’t pay to overhaul the old 
one. 

The figures above are not exact but 
for purposes of illustration. It is better 
and safer to use two years of a new air- 
plane than two years of an old one, even | 
if the latter has been overhauled. 








These Focke-Wulf Stosser single-seater trainers are used extensively in Europe. Powered with a = Bigs 
240 h.p. Argus engine, this ship has a top speed of 170 m.p.h. and lands at 55 m.p.h. (Continued on page 66) 
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Madame Bittorf makes an exhibition flighi 


Madame Blauchard 











died in this manner. 


ome Girls— 


Let Us Fly 


by DR. OTTO BETTMANN 


Montgolfier had nothing on a small but determined band of ladies who took to flying 
(it was “ballooning” in those days) 200 years ago. But many a pretty neck was broken. 


HEN we read in the papers 

about Amelia Earhart having a 

special flying laboratory built for 
her so that she can carry out researches 
in aviation, we swell with pride at the 
enlightenment of our day in which 
women have every opportunity equal 
to man. 

Our smug reflections are rudely d:s- 
turbed as we thumb through the pages 
of history and learn about famous 
women flyers of another day, yes, a day 
way back in the remote beginnings of 
aviation, when the hot-air balloon was 
the vehicle of the ethereal strata above. 

These female pioneers of aviation be- 
sides risking their necks, and in some 
cases breaking them, with courage and 
elan, did so in costumes that would 
make ordinary promenading a_ hazard, 
to say nothing of the special perils be- 
setting early flyers. 

An ancient Abyssinian papyrus al- 
leges that no less a personage than the 
famous Queen of Sheba was known to 
have dabbled with aviation. One of the 
gifts that old King Solomon gave the 
queen was a vessel for traversing the 
air (or winds) which his wisdom caused 
him to construct. 

If one believes the part of the scrip- 
tures that maintains that there is “noth- 
ing new under the sun” and that “All 
things that will be already were, at an 
earlier time,’ it is easy to imagine the 
worthy Queen zooming down to the 
ancient equivalent of Addis Ababa. and 
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her terrified subjects acting much the 
same as they did when Mussolini's air 
force paid its respects. 

To pass from speculation to concrete 
facts, we skip through the pages of his 
tory and stop in the year 1784, one yea 
after the first balloon flight was mad 
vy Pilatre de Roziers and the Marqui- 
d’Arland. Lunardi, a pioneer aviatur 
was ballooning, as it was called, neat 
Glasgow, when he made a landing in a 
rural district. A Mr. and Mrs. Chisholm 
approached the airman and showed a 
polite interest in his gear. 

Mrs. Chisholm, unaccountable crea 
tures these girls, expressed a desire to 
go “up in the air ever so high.” While 
the two men were engaged in conversa 
tion regarding the boldness and in 
satiable desire for excitement, of the 
women of this accursed age, the lady 
settled the argument by scrambling into 
the ship and casting off. 

Lunardi, like the gallant, quick think- 
ing pilot that he was, leaped into the 
already moving vessel and conducted 
the flight. Mr. Chisholm gave vent to 
some choice remarks but they were un- 
availing. The first aerial stowaway of 
history had done her stuff. It is recorded 
that the three parties involved became 
fast friends but we can use our own 
judgment about that. 

rhe first official fight of a woman 
occurred a year later in 1785, when Mrs. 
Sage ascended in a balloon with the 
same atmospheric Romeo his flight 
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Even the horses shied in terror when Eliza Garnerin made the first parachute Jump ever to be 


attempted by a won 





The date was August 25, 


1815, and this old time print was made by an 


eye-witness. Oh, yes, Miss Garnerin’s landing was successful. 














was marred by a riot ca 
farmers, the traditior 


balloon, but some va nt 
Harrow, who were fortunatel 
rescued balloon at { senger 


everlasting glory of the Eng 
schools. 

Marie Madeleine Sop! R 
was the first professional v 
naut. She made no | | 
some of them wit! eT 
flew for a livelihood 


boots on, an eat 
of aviation Among 
flights was a special as 


» 


in celebration of N 
to the Arch Duchess 

For this commer tiv fl 
used an espe ially | | 
richly caparisone 
Napoleanic mon 
huzzas and plaud 
our heroine. 

Mme. Blauchat 
and was known throu ut | 
she travelled trom 
sensational explo 
nessed by the popul 
from surrounding « 
themselves fortunate n tl 
if they could catcl 
heroine. The excite 
flight had story n I for tl 
his life to relate 
children. 

Poor Madame Blau 
untimely end wl 


into flames on 


r.. 


‘ 


plunged to the eartl t 
streak of flame at 
career. 


Wilhelmine Reichar 


balloon ascent it eriit n 1811 


was the first Germa 

became a protession 1 11 - 
made 45 flights. Mme. Reicl 
the cause of the oldest 
regulation regar 
of her activities at 


German folk motto 


women do not fly, 

on Oct. 29, 1853, promul te 

that women are forbidden to fl 
Other women of rt 


aviation were | 
André Jacque Gar 


Bittorf whose husband - 
farer 

Flying held no 
They knew the d 
were trusting tl 
frailest and flimsiest construct 
knew that their knowl 
nautics and balloons w pra 


livible Yet, despite +} 


ards and despi 


mental authorities 





risky practices, t 
with success, bu 
In connection 
a woman again pla 
role. Catherine 
Wilbur, her brother, who 
heavier-than-ait 
of her salary so that 
bring their experi 


conclusion 
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-Bomber 





f B IGGEST orders in Vultee At Twenty 30-lb. bombs also are pro 
craft's California plant are for vided for. Powered with a 775 h.p 
. deadly attack-bomber shown on Wright Cyclone, top speed is 226 
2 this page. With the exception of m.p.h., service ceiling 24,000 ft, cruis 
, China, Vultee’s foreign purchasers ing range 1,500 miles. As a bomber, 


have forbidden the American com 


pany to name its customers. When 


the speed is lowered slightly but the 
cruising range is upped to 2,700 miles 
The ship is metal throughout with 
the exception of the ailerons and ele 


Department of Commerce aviation 
authorities banned single-engined 
vators which are fabric covered 
There is a tripod bracing directly be 
hind the pilot’s head that is designed 


transports on U. S. airlines, Vultee 
redesigned his V-1A (American Air- 
lines, Bowen Airlines, Richman 





Merrill) and went into production on to carry six times the loaded weight 
Vice-President Don, Smith (eft ot the entire airplane. ‘The pil ose 
’ t . . 


the present military version. Four .30 
trols the fixed guns, 
bomb releases and 
radio while the 
gunner is provided 
with an extra set 
of controls for use 


caliber machine 
guns fire forward 







trom the wings 





leading edge, one 
from a flexible 
mount on the rear 
cockpit coaming, 
and one from the 















in case of an emer- 





pency 





floc ir 











Clearly descriptive of 
this ship’s ability to 
take care of itself is this 
picture and the above 
outline drawing. 
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The Radio-Meteorograph 





The sounding apparatus is ready for attach- 


ment to the inflated balloon. 


HE Weather Bureau, acting in « 

operation Bureau « 

Standards, hopes to establish new 
records in weather forecasting for avia 
tion with the radio-meteorograph sound 
ing balloon. 

The radio-meteorograph is a tail 
apparatus carried by sounding balloons 
This mechanism records meteorologi 
conditions by means of a radio transmit 
ter which broadcasts the instrument 
readings to a radio recorder on land. The 


with the 


weather sounding balloon is unmanned 


and climbs to altitudes where the air 
not sufficiently dense for human bs 
to supply their oxygen demands 

As the balloon rises and is carri¢ 
through the clouds, an instantaneous au 
tomatic record of observations is made 
The balloon is of tremendous significance 
to the Weather 
able of sailing well up into the strato 
sphere and the immediate atmospheric re 
cordings when translated by the weatl 


3ureau for it is ca 


The balloon transmitter unit consists of two 
’30 tubes connected in push-pull arrangement. 
Current 30 ma. 


man can aid him in determining weather 
conditions several days in advance. 

The radio-meteorograph apparatus, 
when connected with the balloon, weighs 
less than three pounds. Lightness of 
weight facilitates better ascension and 
likewise decreases the cost of produc 
tion. 

The balloons together with the instru- 
ment in its most recently perfected state 
will cost less than $10 apiece. At 
present the government is using radio- 
meteorographs which are made by ex- 
perts at the Bureau of Standards, under 
he supervision of Dr. L. F. Curtiss. The 
balloons, which are bought from private 
concerns, have hitherto cost $20 apiece. 

Recently, another concern reported 
that it is capable of manufacturing a 
balloon of better grade for as little as 
$2 The government expects to pur- 
chase a quantity of these balloons and 
thereby greatly reduce the cost of experi 


mentation 





by S. R. WINTERS 


The radio-meteorograph helps the 


weather man by furnishing readings of 
pressure, humidity, and temperature at 
varying altitudes. A considerable num 
ber of radio-meteorographs have beet 
differ slightly in 
All of these instru 
ments may be said to be composed of 
three elements: (1) a teleometeorograph 
(2) a radio transmitter, and (3) a record- 
ing radio receiver. 

The teleometeorograph 
clock-like part with sweep hands, which 
are sensitive to the different elements of 
pressure, temperature, and humidity. The 
hands rotate in response to an electrical 
contact with the meteorological elements 
The teleometeorograph is keyed to a 


constructed These 
their special features 


contains a 


radio transmitter and the same reading 
is sent electrically through the transmit- 
ter, whose special feature is a push-pull 
oscillator, to a recording receiver. This 
receiver is placed on the ground at a dis- 
tance of two or three miles from the point 
of release in order that it may pick up 
signals from the teleometeorograph at 
tached to the balloon even before release 

The radio recorders are simple radio 
mechanisms, inexpensive to operate and 
construct. tuned to the as- 
signed wave-length so that they may be 
certain of good electrical contact with 


They are 


the meteorograph 

The receiver has a circuit which op- 
erates a tape-punching or ticker-tape 
mechanism that produces the record. The 
time intervals of the pulsing tick indi- 
cate the pressure and the temperature 
The receiver can also determine how 
distance of two or three miles from the 
point of release in order that it may pick 
up signals from the teleometeorograph at- 

Dr. Curtiss has been doing extensive 





And here we have the complete assembly of the transmitter together with the antenna and battery case which is suspended from the balloon. 
The cost of this exceedingly ingenious transmitter is estimated at $10. 
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Broadcasts Its Readings 





Vf! TEOROLOGICAL research its 
. advancing by leaps and bounds, 


particularly in the field of avigation. 
In this article, Mr. Winters describes a 
most interesting sounding balloon and 
recording mechanism being produced by 
the government in the interest of avia- 
tion—a recording instrument that trans- 


ts its findings by radio 











experimentation with cellophane in 
Washington. He has been using a cello- 
phane inclosure to shield the batteries, 
the oscillator, and the teleometeorograph 
as a means of protection from low tem- 
peratures. Cellophane balloons are ex- 
pected to be of great importance in 
studies connected with cosmic ray ob- 
servations 


The cellophane balloons used in the 
study of the cosmic ray are lighter and 
expand more easily. When sent up they 
are only partially inflated. This makes 
the balloon capable of flying at higher 
altitudes. Swarthmore College is carry- 
ing on similar observations of the cosmic 
ray. 


At present, weather reports are fur- 
nished by piloted airplanes. There are 
about 25 airplane stations supplying 
his service throughout the country. The 
iirplane records weather conditions on 
the aero-meteorograph. This type of 
weather recording has many disadvan- 
tages. Weather reports cannot be made 
while the plane is aloft. 


It is only possible for an airplane to 
ascend as high as three miles into the air. 


The Army regulations forbid Army 


This is the cellophane enclosure used for the 
protection of the batteries and ck. 


2 yt 


3 
a 





This is the clock assembled with the meteorological elements employed for “keying” the trans- 
mitter when it sends its messages to earth. This is an unusually compact instrument, light in 
weight, that possesses a considerable sending range. 


pilots to ascend higher because of the 
extreme danger of suffocation in mid-air 
from lack of fresh oxygen supply. 


The maximum weather report that can 
be forecast by the aero-meteorograph is 
but two days in advance. Moreover, the 
cost to the government of a single air- 
plane flight for the purpose of weather 
observation is $25. 

It is not difficult to recognize the ap- 
preciable advance that will be made in 
weather reports when the radio-meteoro- 
graph is perfected. Less than a year 
back an unmanned sounding balloon 
equipped for radio-meteorography is re- 
ported to have reached an altitude of 26 
miles in Soviet Russia, defeating the 
world’s record of an altitude of a little 
more than 22 miles accredited to scien- 
tists in Hamburg, Germany, in 1930. 

When the manless balloons are in reg 
ular use it will be possible for meteorol- 
ogists to forecast atmospheric conditions 
for as many as five days in advance. This 
will be of tremendous advantage to avi- 
ation, agriculture and industry. There 
will be greater preparation for weather 
changes. There will be precautionary 
warnings as to the likelihood of storms, 
hurricanes and other hazardous condi- 
tions, so essential to safe flying. The 
sounding balloon can ascend well up into 
the stratosphere and make its reports 
from there. 

The stratosphere generally averages a 
distance above the earth level of from 
61% miles to 834 miles, according to the 
season of the year. Observations can 
now easily be made from the balloon at 
an altitude of 12% miles. 


The higher the balloon rises after it 
has passed the substratosphere and has 


entered into the stratosphere, the more 
advanced in date will be the weather 
report. 


Another decided advantage of the 
radio-meteorograph sounding balloon is 
the fact that it can make reports under 
icy conditions, and during electrical and 
snow-storms. There is no danger of 
loss of life or destruction of costly 
equipment as is the case with airplanes. 

Additionally, balloons can be released 
from ships in mid-ocean and the radio 
meteorograph can be used to predict per- 
ilous weather conditions at sea. Espe- 
cially grateful will be owners and oper- 
ators of small sailing vessels for reports 
of conditions at sea as such reports will 
be made available to them several days 
in advance. 

With a sufficiency of stations spread 
about the country and with standard con- 
sistent flights of the sounding balloons, 
much information will be gained that will 
be to the advantage of not only the air- 
lines but to farmers and bankers as well 





to telemeteorograph 
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This is the circuit diagram of the transmitter 
showing the push-pull method of ampli- 
fication. 
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The Story of the Standards 


by ROBERT H. RANKIN 


Ask any old-time pilot what he thought of the Standard. Many airmen reminisce over their fledgling days in aviation 
when the Standard and the Jenny were everything aviation had to offer. 


O THOSE who are familiar wit} - 


the story ot \merican aviat n. the 
name Standard lls to { 
famous old J-1 primary trainin ¢ 


These ships, characterized by a 
nosed fuselage and a slim radi 
up above the rear 





second only to the Curtiss Je1 
Tommy-Morse Scout in p 
up until as late as the year 1928 they were 
a common sight at many flying field 
Although the J-1 is perhay 
known of the Standards, it was the second 
























in a series of more than fifteen models 

and types bearing the name of Star 
The first Standard, the Model J uilt 

by the Standard Aero Corporation in 

1916, was a two place biplane wit 

siderable overhang in the top wing 

ered with a 90 h.p. Hall-Scott A-7 

and designed as a primary trainer 

craft is interesting in that it was pr | 

the first tractor plane hicl 

‘ - eee : Ss aa eae French equivalent to the Standard was this rugged old Nieuport-Delage biplane. In fact, 

ator was plac ed abov > paws _—s this ship even resembles the old Standard somewhat. 

This same idea was also used or me 

German two-seaters during the War ver the engine. In the H-3 it was placed Showing plainly the influence of Euro 

Model J passed Government te the outside of the fuselage to the rear pean design practices, the E-1 looked like 

it was built for the Army i1 { ind right of the engine. The H-3 also a cross between a T. M. Scout and one 

quantities. liffered from the earlier models in that it of Tom Sopwith’s later single-seater 
Early in 1917 the Standard Air t as an equal span job fighters. It was powered with a 9-cylinder 

Corporation was formed under the lea lhe Standard concerns now went after Gnome rotary engine and it skidded along 

ership of the officers of the Stand Aer Navy contracts w ith the produc tion of at something better than 106 m.p.h. 

Corporation and together the two bs. One of the most Mention should be made at this time of 

izations were known as the St hese was the Model D. Standard DH-4and the Standard-Caproni 

Corporations. machine also featured and Handley Page night bombers. It will 
The first craft produced by these the power plants and it be remembered that the Allied brass hats 

combined organizations was the J-l. A vas mounted on large twin floats. No decided that these ships should be stand 

has been noted this is perhaps the ng floats were included in this design. ardized for the Allied air services and 

known of the several Standard plar but an extra large pontoon was fitted that they should be built in quantity in 

The J-1 was pra¢ tically the same as the under the twin-ruddered tail this country 

Model J except for the fact at it _Another of the Standards built for the The Standard corporations were called 

powered with the 100 h.y 7-A Hal Navy was a primary training seaplane upon to build all the bombers and along 

Scott instead of with the 90 h.p. A-7 type known as the JH. An unequal span with several other American manufactur 
There was no sweepback to the wings Diplane mounted on a single float, this ers they were given an order for the 

and a rather rugged cross-axle landing Craft differed but little from the other DH's. As is well known the aviation 

gear was provided. The tail surfaces were Standard models industry in this country was in a muddle 

rather large and there was considerable Following this, the H-4-H, an ad during the War and of the various foreign 

gap between the wings. As usual in al vanced training seaplane was breught designed ships which this country at 

designs of that period, the J-1 was fitted out. Mounted on twin pontoons, there tempted to bui the DH was the only 

out with an abundance f interplane was considerable sweepback to the un- one which was at all successful. 

struts and bracing wires equal span wings of this biplane. Al- The Standard DH was up to the stand 
However, the J-1 was not equ though this ship featured no less than six ard of the DH’s built by the other Ameri- 

with wing skids which were so common ets of interplane struts, wire bracing was can firms, but the bombers were a miset 

to planes of that day. Built in quantity; greatly reduced. A rather large radiator able failure. The reason for this was the 

for the Army at a cost of more thar vas stuck up over the center of the fact that an attempt was made to build 

$8,000 each, these ships rebuilt as pped engine. For s e reason or other in this them about the then new Liberty motor 

wing jobs and powered t 80 din ther ority of other planes of this instead of around the motors for which 

Hisso engines were still being sold ten period almost half of the engine stuck up they were originally designed. 

years later for as much as $1,200 ea yut of the fuselage into the air stream. Standard was also called upon to build 
Later the J-1 was developed into t During the latter part of 1917 the flying boats to the design of the reliable 

JR. Very similar to the J-1 except { Model E-1, “a defense advance trainer” Curtiss HS-1-L and HS-2-L ships. The 

minor characteristics, the JR was us¢ : vas produced. Just what a “defense Standard-built HS-2-L, powered with a 

an advance trainer. Then the H advance trainer’ was is not clear, but 12-cylinder 320 h.p. water-cooled engine 

brought out. from what can be learned from those who proved to be particularly outstanding. 
The wings of this job were swept vere with the old Standard concern it is During the latter part of 1918 the 

slightly and for the time ina Star ipparent the ship was built for the JR-1-B, known as the Standard Postal 

ard design the radiator was removed fron idvance training of pursuit pilots. (Continued on page 63) 
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How About an Air Detective? 


by ARCH WHITEHOUSE 


One of America's most famed aviation fictioneers for the pulp magazines, Arch Whitehouse enters POPULAR AVIA- 
TION's fold with a bang-up piece on what may turn out to be a very smart idea. 


HE other day I sat back and tried 
t pute the number of air 
thrillers I had written since a 
emorable day back in 1928 when | 
rew off th shackles of a newspaper! 
b and went “free lance” as a pulp 
riter. I figured on an average of better 
than two a month... yes, nearer three, 
which would make the total to date 
bout 350 which, on second thought, is 
still a prettv low guess. 


Then I stopped and tried to think of 
basic fact for any of these 

ries. I tried to recall where I had 
ever actually read of an air holdup, a 
kv I or even anything as mild 


2 2 nere nurder in the cabin of a 
Douglas at 8,000 feet I could recall 
Where do we pulp writers get all our 
ad ide i 
Somewhat piqued, I went across the 
vorkshop to a battery of steel files where 


plane each day's harvest of clippings 
newspapers, magazines and 
trade journals from all over the world 
one folder marked “Hi-jacking” | 
und a clipping from an illustrated maga- 
ne in which someone had gone to a 
le explaining how tarm 
roduce trucks were held up and re- 
eved of their crates of parsnips, tur- 


taken fror 





) 
ips and Swiss chard on lonely sections 
at night; but not one clip 
yn the doings of aerial highway 
airmail bandits or sky-high mys- 


those files for more than 





no sign of a clipping on an 
crim e and yet Gordon Harker, 
he noted British criminologist, recently 
tated that air-bandit stories will soon be 
itine news on the front pages of our 
pers From what I can make out 





Mr. Harker has record of two bank ban- 
dits in Kentucky (of all places) who suc 
essfully rifled a safe and escaped by 
neans of an airplane 
[There have been mysteries in the air, 
course, like the amazing disappear 
ince of the Belgian banker Lowenstein 
from his palatial airliner while crossing 
he Eng Channel some years ago. A 
new U. S. Army fighter disappeared 
npletely last year while being taken 
for a secret test flight. Last Decem- 
ber an airliner flying to the coast com 
letely disappeared and only recently was 
und [here have been mysterious 
rashes but never any evidence of crim 
il acts or crime in the air. 
Is it a wonder, then, that we air thriller 
vriters W have always considered thx 
rplane | more recently the dirigible, 


is something invented and built ex 
basic points in adventure 
misgivings that the 


air and aviation in particular is the last 
field the crook appears to operate. 

We discover that in spite of our lurid 
suggestions on the screen and in the 
pages of thriller Public 
Enemy No. 1 has never actually turned 
up in a transport plane, stuck his rod 
in the back of the pilot and demanded 
the registered mail. No crime syndicate 
has ever attempted to fool with the radio 
beam or the beacon guide-line to force 
a plane to crash and give up its cargo 
] precious 


magazines, 


of negotiable securities or 


jewels. No madman has ever swiped a 





Arch Whitehouse and one corner of the type- 
writer on which a mere few hundred aviation 
yarns—including this one—were banged out. 


government fighter and hi-jacked the 
airliner carrying important documents 
from New York to Washington. 

It all adds up to the fact that if we 
air-story writers hope to stay in business, 
something will have to be done about it 
We might get up a Pulp Writers’ Guild 
fund and get Mr. Harker to come over 
here and treat the Amalgamated Order 
of Air Line Archers to a series of pep 
talks. 

he trouble with aviation, as far as 
the average criminal is concerned, is 
that it’s too much for his poor distorted 
mind. For that matter, outside of the 
comparative handful of men actually en- 
gaged in aviation (there are only about 
16,000 registered pilots in the whole of 
the United States), no one is really ait 
minded in this or any other country as 
yet. I am speaking now of the ordinary 
citizen who goes to work five days a 
week, takes in a movie now and then 
and wears out the Sabbath trying t 
figure out the Sunday comic supple 
ments. You may know some one who 


once made a trip on an airliner. If so 
ask him what sort of plane it was, how 
many engines it had and whether it was 
I'll bet you 
he can't answer any two of those 


a biplane or a monoplane 


questions. 


The other night on the P 


rotessor Quiz 
program they nailed a man who had 
already answered about 95 percent of 
the sticky routine questions spat at him, 
hy asking him what an aileron was. He 
gave up cold and went and sat down 
r whatever it is they do once they 
flunk out 

We all have been told that the a 
erage criminal is not intelligent, els 
he wouldn't be a criminal these davs 
lik 


xf 


An airplane is a mysterious dragon 
piece of mechanism that requires courage 
and patience to conquer It demands 
discipline and certain professional skill 
It is too much for the criminal mental 
itv—as yet. He can drive a car, change 
a tire—or motor numbet 
it up a bit with a can of ether, but his 
inherent cowardice combined with his 
sub-normal mentality, make the airplane 
something far beyond his ken or courage 


and even soup 


The crook might use an airliner in 
good hands, as a means of escape, but 
only in an emergency. It is a noticeable 
fact that whenever a much ballyhooed 
criminal is transferred from one part of 
the country to another by air, he usually 
puts up a squeal, begs off and demand 
transportation by rail 

The average criminal has no use for 
flying. He's afraid of anything he can't 
force to do his bidding. He can’t digest 
the technical side of commercial flying 
The beam system he has read about in 
a superficial way, probably reminds him 
of the scarlet charge that jolts its way 
through a man strapped in an electric 
chair. They wear belts, too, on take- 
offs and landings which probably adds 
to the illusion 

There’s something clean about flying. 
Something straight. The average crook 
can’t stomach: that sort of cleanliness— 
the up-and-up cleanliness of the air. 

But we must agree with Criminologist 
Harker. Once flying becomes more 
general, when we all have our own 
cabin jobs and are licensed for our 
levels; we shall see, or read about, crime 
in the air. We shall have our air bandits, 
our airliner hold-ups and aerial thuggery. 

Once the crook learns to fly; once he 
really becomes air minded and feels at 
home in the air or in the cabin of an 
airliner, he'll begin to ply his trade aloft. 
He knows now that huge sums of money, 
negotiable paper and valuable express is 
accepted and carried every day over the 
air lines. He knows that there is little 
chance for the ordinary crook cracking 
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a crib 8,000 feet above sea level unless 


he gets into the flying game himself 
His appoach may differ with every 
just as it does on the ground, but 
have to know the air and his territory 
so to speak. 

One of these davs we shall find our 
selves in a welter of airmail holdups, 
sky hi-jacking and even pitched battles 


he will 


with the air police and air gangsters 
It has to come Somehow it seems t 
be in the scheme of things we " 


civilization. It had to come from th: 


Dick Turpin days when the York-t 
London coach was ordered to “Stand t 
and deliver!” It had to come with the 


advent of the automobile and mail trains 
A few years ago the very thought 
bandits armed with ¢ 
almost beyond conception, but we got 
them plenty—tright after the war. Toda 
the idea of 
high speed private 
fitting it with synchronized machine gut 
is not beyond the realm of possibil 

But with the 
answer: the air detective 

He will be a trim smart lad with a 
ton of imagination backed up with the 
finest technical 
profession. The field will be wide open 
for there is no one in the world today 
who could even begin to set hi 
don’t believe 











problem will ome tne 


training known t iny 








lt 
r 


in the business. If you 
me, look at the pathetic efforts produced 
by the best aeronautical minds in the 


world when they try to discover what 


caused the most ordinary crash 

Our air detective will find out 
damned quick! 

He’ll be an expert on crashes and 


with a short efficient examination of a 
wreck he’ll be able to tell instantly what 
caused the crash. He'll know why the 
upper longerons buckled and 
lower. He will know why 

the propeller blades were broken off a1 


not the 


onlv two 


not the third. He will know from the 
position of the variable-pitch propeller 
gear what was in the pilot’s mind when 
the crash came. He will know at once 
whether it was an accident or ait 
banditry. 

Fuels will come under his jurisdiction 
Every brand will go into his test tube. 
He will find out if someone added a 


liquid or a chemical that changed the 


octane value of the gasoline at a critica 


period. If superc hargers on high powet1 
engines ‘blow up—and they often do—he 
will know what to look f He'll find 
out if someone “fixed” one of the blades 


of the impeller and caused a spark that 
ignited the mixture being blown into the 
intake valves. 

He will want to know why the « 
pilot was using a day frequency at night 
He will want to know why a pilot taking 
off from an airport reported a ceiling of 
1,200 feet when there was only 600 feet 
of visibility. He will demand to know 
why a pilot was on the wrong leg of a 
beam signal out of Can 
show why a plane crashed 35 miles off 
its scheduled route. 

There are answers to all these ques 
tions and the air detective will answer 
them. 


iden and he w 


(Continued on page 66) 








What Ship Is This? 











Your guess was probably wrong—at least ours was when we first saw the picture. It’s not the 


big custom built airplane it appears. In fact, 
Howard’s commercial monoplane that was built by 


it’s a head-on view of a gas model of Benny 


Paul Lindberg, POPULAR AVIATION’S 


model editor. 


At first glanc e, this photo looks like 
4 a shot taken of a real airplane, but 
its not. It is actually a front view of 
model designed by Paul W. 
editor, and de- 
Note 


the gas 
I model 
detail on 


indberg, our 


scribed in page 54 


various 
elements of the ship, such as the landing 


the perfect proportions of the 


gear members, external bracing and 
other feature points of the ship. The 
little “Cyclone” just 
through the front opening in the cowl 


engine is visible 








Let Us Weep With the Amateur 
by PEYTON AUTRY 








I [ has been some time since the vari- 
ous and sundry 
began the oppression of the lowly ama- 
teur 

There have been amateur groups or- 
ganized to lift this oppression, but it 


seems they 


governmental bodies 


come and go with the 
the would-be organizers 
Some have struggled through a meager 
existence which is far too weak to fight 


inspirations of 


federal and state 
Can it be that 


have 


regulations 

organizations 
because the wrong 
taken? Let us try 
to analyze the situation in an effort to 


these 
been failures 
plan of attack was 
devise some plan of action which would 
be more or less sure-fire once such an 
rganization has been formed. 

First, the thing which seems to have 
caused the entire situation is the regu- 
lation of unlicensed aircraft by the fed- 
eral and state governments. The vari 
ous state governments have undoubtedly 
caused the amateur more worry than any 
other one thing 

It may be possible for a 
anization to gain enough power to ex- 


good or 


pel these laws within their own state, 
but to take up the troubles of 
amateurs in other 


fellow 
states is pretty near 
that 
effort can be ex- 
pended in fighting state regulation. 

It is then for us to turn to federal 
sources in an effort to derive something 
which might be beneficial to the ama- 


[Therefore it may be 


time and 


impossible 
too much 


It is plainly foolish and a 
waste of time, energy and money to fight 
such a body as the Department of Com 
Why then, cannot we attempt 
to cooperate with the Department instead 
of complicating matters? 

It is a well known fact that for the 
amateur it is both difficult and expen 
sive to construct a home built plane 
which will meet the requirements for 
a Department of Commerce approval. 
The entire difficulty herein is the amount 
and nature of engineering data required 
for submitting to the Department. 


teur cause. 


merce. 


Would it not be better to take the 
funds of an amateur organization and 
apply it to the furnishing of members 


with approved plans 
instead of giving 


of some lightplane 
said money to some 
scheming politician who vows to break 
amateur regulation? For the construction 
of a home-built aircraft from approved 
drawings, the Department of Com- 
merce requires that complete technical 
data be submitted (drawings and stress 
analysis). 

Much the same procedure 
in the obtaining of 
Certificate for a 
manufactured and 


is taken as 
an Approved Type 
plane which is to be 
put upon the market 
Also the designer must build or have 
built at complete airplane in 
accordance with the drawings for which 
approval is desired. This plane is to be 
inspected by the Department for work- 
(Continued on page 61) 


least one 



























the 
any 
N’S 


int 
ed 





F' W persons have ever scen or heard 
of a fighting airplane larger than a 
two-place pursuit ship PoPULAR AVIA 
TION, however, recently obtained pic- 
tures of one of the rarest military air- 
planes anywhere in the world today—a 


This twin-engined (two 780 hp 
Gnome-Rhone’s) L. A. C. A. B. fighter 
was developed and tested recently for 


the Belgian government. Its main 
purpose is to replace the conventional 
single r two-place pursuit ships by 


substituting four flexible machine guns 
with one man to operate each. In ad- 


lition there are accommodations for a 


Belgium's 





Note the extra set of controls for another 
crew member in case the pilot is injured dur- 
ing an aerial battle. 


ace Fighter 








vertical camera wh 


ile the top rear ma 
chine gun can be replaced with a light 
rapid-fire cannon. Intercommunication 
telephone connects the pilot with all 
gun positions 

With a cruising range of 620 miles, 
the L. A. C. A. B. fighter has a top 
speed at 13,120 ft. of 223.5 m.p.h. The 
ship’s landing speed is 59 m.p.h. while 
its ceiling is 27,880 ft. Span of the up 
per wing is 59 ft., while the span of the 
lower wing is 46ft.10in. Length is 44 
ft. 1 in., height is 13 ft. 7 in. and the 
wing area is 699 sq. ft. Empty, the 
L. A. C. A. B. weighs 7,480 Ibs., loaded 
weight is 11,440 Ibs. 





Unlike the steel-tube construction of the fuselage, the elevators and horizontal stabilizer (left) and the 
vertical stabilizer and rudder (center) are of wood covered with plywood. Dural covers the nose (right). 
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Air Business Booms 








Specifications of the World War Planes 








IRPLANES (3,010; nearly double 

“ 1935's total) and parts manufa 
tured during 1936 in the United States 
had a total value of $47,531,565, it 
been announced by the Bureau 
Commerce. Meanwhile, the ent Ay 
ican civil aeronautics industry pr 
aircraft, engines, equipment P 
parts valued at $78,148,893 during the 
year. 

Other interesting 193 lata l 
leased by the Air Commerce |] 
shows a total of 30,! persons « , 





by aeronautical manufacturers. 
of 4,295 


the year which (with spare 





were produced dt 


engines 








valued at $26,383,055. Propellers, 1 
chutes and pontoons worth a tot 
$4,234,273 also were roduced 2 
1936. 

These totals cover all aer 
production in this country, including 
craft and equipment for civilian use, for 
military deliveries and for exporti 
purchasers in foreign countries 


Midnight Rainbows 
See flying in the vicinit 
Custer, Montana, early one morn 





ing recently, Northwest Airlines 

Carl F. Leuthi and his six passenger 
witnessed a rare phenomenon—a rain 
bow by moonlight At the time, tl 
eastbound Lockheed airliner was pass 
ing through the edge of a slight s ve 


at 9.000 feet \ full moon shone above 
the clouds. Suddenly, according to Pilot 


Leuthi, the full spectrum of the 
appeared to the north the p 
route. The various colors were 


distinguishable 
Meteorologists say thi 
such a sight has been 









it is indeed a rarity ! 
other “phenomenal” sig! Y: 
seen while flying the airlines Most 
talked-of of the more common sight 
are the “series’’ of sunsets passengers 


flying in the mountains can see alm¢ 








daily. Some passengers and pil ve 
reported witnessing as many as four sun 
sets on the same day What actuall 
takes place is the of the s 
behind mountain peaks of vari 
heights. 


se ° 
Benny Howard, Engineer 
OMPLETELY re 1 from |} 

recent crash in New Mexico durin 
a transcontinental flight with Mrs. H 
ard in “Mister Mulligan,” Ben O. Howar 
has returned to work at United Airline 
as that airline's flight research engineer 
in the technical division of ‘ 


vere 








Benny is pilot as wellas fl engine 
of United's twin-engined Boeing “fl 
laboratory” in whi e at 
devices are being tested for possible 
ture adoption by that airline Biggest 
current job for Benny nd the |] 
other staff engineers is leveloy t 
of anti-static radio equipment id 


perfection of a blind-landing rad 





> 


ty Fags 
Mendibel  saucttinte 


Here’s the old Vickers Virginia with its biplane tail—a monster of her day. 


War airplane “fans” have 


— al 

written so many letters to POPULAR 
AVIATION requesting specifications of vari 
planes that we finally 
complete tabulation of 





ous types of war 
have secured a 
these planes. 
Practically anyone who even remem- 
ers the war is familiar with such famous 
names as Spad, S.E.5, Sopwith, Bristol, 
De Havilland, Handley-Page, 





Salmson, 


Caproni and a dozen other types of 
lesser fame 
So here for the first time, POPULAR 


AVIATION presents a complete table con 


cerning the most famous of these ma 


chines, complete to dimensions, perform 


ance and mission. In addition there’s 


some invaluable dope about the engines 


that hauled those ships into aerial battles 





Doings Up in the Stratosphere 





TILIZATION of strato 
and substratosphere for 

commercial flying promises immi- 
nent reality, in alliance with the emphatic 
trend of aviation interests during recent 


both 


sphere 


months toward high altitude transporta- 
tion 

Stratosphere flight offers numerous 
distinct advantages, among them 
augmented which is possible of 
attainment along with even more impor- 
tant avoidance of storms and subsequent 
hedule delays owing to 
inclement weather 


being 


speed 


elimination of scl 
fog, ice or other 
conditions. 

Already the experienced transport 
pilot frequently avails himself of favor- 
able circumstances found only in the 
upper air and it is not an uncommon 
practice for him to send his plane up- 
ward 10,000 to 15,000 feet in an endeavor 
to surmount varied obstacles of advers« 
and other disturbances, or prob- 
the 


nearer ground 


ably more often, ever-familiar 
rough” ait 

Present pedictions indicate that within 
the next five years transcontinental air 
craft will span the country at greatly 
increased elevation and speed and air 
mail planes will literally “climb the sky” 
at new heights 

[It is entirely 
flying in the upper strata may afford a 
fertile field of experimentation for 
sportsmen pilots, private plane owners 
non 


possible that eventual] 


protessionals, a situation 


days of radio 
ort-wave 


analogous to the early 
when amateurs developed the s! 
era of radio communication. 

Strato-planes to fly in the substrato- 
sphere are being planned not only in 
the United States but in Germany and 
France as well. In our own country. 
two factories have designed models for 
multi-motored, super-speed transports 
capable of ascending 40,000 feet, at which 
point the theoretical line of stratosphere 
proper begins. 

Principal difficulties in strato-plane de 
sign have involved greatly increased cost 
of construction, together with develop 
ment of engine superchargers to fun 
tion efficiently at various altitudes, par 
ticularly above the 30,000-foot mark 

The important work of a supercharger 
is accomplished by compression of the 
rarified air to an equivalent mixture at 
lower levels prevents 
power as the plane ascends 
ment of sealed cz 


loss of 
Arrange 
ins and cockpits, pro- 
mosphere supplied by 


which 





viding sea-level a 
pressure to occupants of the plane is also 
an essential feature and has constituted 


a major problem 


High altitude flying has been aided 
largely through the pioneering experi 
ence of Army and Navy experts and 
stratosphere balloon fliers alike. Seen 


ingly hypothetical or purely scientific 
majority of these flights have 


facts later crystal 


purpose, a 
presented an array of 


(Conciuded iN page 409) 
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MONOPLANE ~BIPLANE - TRIPLANE 
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“~—- OBSERVATION PLANES ~~” 
AMER. FRENCH BRITISH ITALIAN 
PLANES D.H. 4 | SALMSON| CAUDRON| BREGUET] SPAD 0.H. + DH.9 R.E.8 | BRISTOL | POMILIO| SIA. S.A.M.L. 
2A2 HAS 14A2 GAZ FIGHT ER-426 E. 762 
MONOPLANE ~ BIPLANE ~ TRIPLANE 8 8 ® 8 8 6 B B 8 8 6 8 
PUSHER - TRACTOR T T T T T T T T T T T T 
WING SPREAD (FT. -IN.) 42-59%.) 38-6 58-9 45-1 30-9 42-4 42-5 42-7 39-5 39-0 43-8 39-8 
OVERALL LENGTH (FT. ~1”.) 29-7 27-1 36-9 29-2 as-s 30-2 30-2 27-10 26-10 20-4 29-9 27-0 
OVERALL HEIGHT 10-1 9-«@ 9-2 10-9 8-6 10-2 9-6 u-4 9-4 10-2 10-4 9-9 
WING SURFACE (SQ. FT) 439 396 583 S27 322 436 437 378 4068 495 Si7 420 
TOTAL WEIGHT 3868 2603 4772 3386 2555 3234 3335) R669, 2604 3566 5759 2045 
LOAD PER SQ, FT. OF WING SURFACE 8.8 7.4 8.6 69 7.8 7:4 7.7 7.6 69 66 7.3 7.0 
LOAD PER W.P. 9:7 10.0 41.0 "1.0 9.0 iss 14.0 17.9 12.9 13.0 12.7? us 
LOAD OF BOMBS ° ° ° ° oO ° ° 160 (2) ° ° o 
NO. OF MEN IN CREW 2 2 2 2 2 2 2 a a 2 2 “ 
NO. OF FIXED GUNS 2 ! Oo i i i i ' 2 i i i 
NO. OF FLEXIBLE GUNS 2 2 5 a 2 i ’ i i ' ' ' 
SPEED AT 6,500 FT. 186 116 Tr + “us uz. 116.9 98 108 “7 106 o7 
TIME REQD. TO CLIMG 6,500 FT. 7-12 7-15 &-10 7-40 7T-O 1-0 7-1 21-0 6-6 9-30 i3-O Wi-05 
CEILING (FT) 19,700 | 20300] 19,400 21300 | 21,500 17,509 17,500 | 13,000 | {7,000 | 23,009 | 26, 200 | 19,700 
ENDURANCE (HAS. ~ MIN.) 1-33 2-45 3-0 2-45 1-45 4-50 4-30 3-30 4-0 3-15 3-30 3-O 
— ENGINES — 
NO. USED ' ’ 2 ' ’ ' ‘ ' ‘ ’ ’ ' 
NAME LIBERTY | SALMSON | HISPANO | RENAULT | LORAAIRE| 8.H.P. B.H.A. B.A. F. SUNCEAM FIAT FIAT FIAT 
9Z SUIZA-~GBDA IRFCY 680 SIDLEY | SIDDLEY 4A Al2 Al2 -615 Aik 
ROTARY ~RADIAL ~ VERTICAL ~ VEE VEE RADIAL | VEE VEE VERT, VERT, VERT, VEE VEE VERT, VERT VERT. 
NO, OF CYLINDERS 12 9 8 in & G © 12 é Gq . s 
NOMINAL GRAKE HP. PER ENGINE 400 270 215 310 250 240 240 15O 200 290 290 260 
TOTAL H,P, 400 270 435 310 aso 240 240 150 200 290 290 2co 
WEIGHT OF ENG!NE 855 4% 507 849 547 645 G45 600 550 836 638 656 
WEIGHT PER_H.P. 2.9 7 2.4 2.7 2.24 2.7 RT 4.0 2.7 2.6 2.8 3.2 
—~-> BOMBING PLANES — > 
NIGHT BOMBERS DAY BOMBERS 
FRENCH BRITISH ITALIAN AMER FRENCH BRITISH ITALIAN 
PLANES — VOISIN -6Ba2| CAPRONM-Ba9 H, PAGE F.E.2 8B | CAPROM SICAPRONI-4|CAPROM!-5| 0.H.4 [BREGUET 0.nW.4 0.H.9 SLA. 9B | CAPRONS 5 
MONOPLANE - BIPLANE -TRIPLANE 6 B 8 i) [) T i) 8 & B vo b&b 5 
PUSHER - TRACTOR Pp T - P 2T +1P [ar riP | A2T+ iP - r Tr Tr Tr ar+iP 
WING SPREAD (FT.-IN.) Gi-é 73-6 /00-2% 4T-9 72-10 98-R %-10 42-5%e| 45-4 42-4 42-5 50-10 76-10 
OVERALL LENGTH (FT.-IN) %- 3e-) GR- 10 3a-3 36-3 43-0 41-S5 29-7 29-2 30-2 30-2 34-10 41-5 
OVERALL HEIGHT (FT.-IN) 1-6 13-0 R2-0 12-8 2-7 20-6 149-7 so-t 10-10 10-2 9-6 \a-4 14-7 
WING SURFACE (SQ. FT.) 676 990 1642 492 1055 R165 1420 v379 ss? 43 437 710 (GRO 
TOTAL WEIGHT 4,110 6,752 14,0282 3367 7,746 | 14,630 4,330 4, O87 3,892 364 3,669 6 69! 10,251 
LOAD PER SQ, FT. OF Wine Sui 6.6 9.4 8.5 7.1 7.4 6.7 8.0 9.3 7.4 6.4 8.4 9.4 7% 
LOAD PER H.-P. 12.0 16.0 21.0 47.0 4,3 “%&.8 13.0 10,2 13,0 15,5 13.6 9.7 4.8 
LOAD OF BOMBS 220 860 1790 330 860 3300 1760 220 520 370 360 770 cto 
NO, OF MEN IN CREW 2 3 4 2 3 ~ 3 - a 4 - = J 
NO. OF FIXED GUNS ° © ° ° ° o ° 2 ‘ / / z ° 
NO, OF FLEKIBLE GUNS 2 s 4 ‘ a + 2 2 2 ’ ‘ / + 
SPEED AT 6,500 FT, 75.0 84 40 $) a4 76 9s Ma 4/0 108 113.6 /ae 46.3 
CLIMB TO 6,500 FT. 17, 20 23,60 33-18 186-54 16-00 26-00 1b Co 9-56. 9-15 13-06@ Te ® -00 43-33 
CEILING 44,100 +6,400 9,000 44, 000 49,000 43,000 /4, 000 45,000 (4, 200 43,500 15,500 2,008 | £1,300 
ENDURANCE 4.0 to ©-o 3-30 4-15 $-30 $-o 1-46 2-6 4-30 430 3-0 5-0 
— ENGINES — 
NO. USED ‘ 3 a ’ 3 3 3 U U ‘ / / 3 
NAME PEV@ECT | ISOTTA | ROLLS BEARD~| ISOTTA | FIAT, FIAT | LIBERTY | RENAULT! BH BHP. FIAT FIAT 
BAA FRASCWINI | ROYCE MORE |FRASCHINI | AIZR-BIS | AIZ-BIS I2FCK [SIDDELEY | SIDDELEY Ais iAiz~ Bis 
ROTARY-RADIAL — VERT. - VEE VEE VERY, VEE VERT. VEAT. VEAT. VEAT. VEE ver VERT. VERT, vee VEAT. 
NO, OF CYLINDERS 8 co 2 ca © G co 2 12 c . 2 4 
NOMINAL BRAKE H.P. PER. EMG. 220 180 3oo 16o 180 290 2e0 oo 300 240 avo Gss aeo 
TOTAL H.P, 220 S¥e Goo 160 s¥o 47o 870 oo 300 240 240 Geos 870 
WEIGHT OF ENCine eer #73 133 soz s73 to #0 $36 sve vs ous 4543 880 
WEIGHTY FER Wy. P. 4.0 v2 3.4 3.7 3.2 3.0 3.0 aJ a.t 2.7 2.7 22 3.0 
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The Airplane and the Law 


Valuable comments upon the laws governing the flying of airplanes and the liability of the owner and pilot in view 


VERY time a transport plane 

one of the major airlines lea 

the ground for a scheduled fli 
there is behind it $50,000 of liability 
surance for every passenger on boar 
$1,200,000 for a load of 24 

This fact may be interpreted in sev 
eral ways. It may be claimed to st} 
merely that the proprietors of the air 
lines, like the owners of private auto 
mobiles, are prudent men; or it ma 
seem to indicate that they recogn 
flying as still being an extra-hazardou 
adventure. 

That flying is hazardous no one would 
be foolish enough to deny, as the reco 
for December, 1936, too , 
On the other hand the 
unquestionably rising. According to Fred 
D. Fagg, Jr., director of | 
Bureau of Air Commerce, it has increas« 
something like 600 percent during the last 
five years. 

According to some non-official stati 
ticians, however, 
60 times as dangerous as life on terra 
firma. Whatever the true figures, they 
need not concern us here. For we of the 
genus Americanus are always ready to 
take a chance for the sake of gettin 
somewhere in a hurry, though the rea 
son for our haste may not be apparé 
to a disinterested observer 

We may be softer than our fathers 
as the preachers and the professors aré 
in the habit of telling us, but we are 
not yet too soft to enj I ll 
danger. Travel on the airlines is, ther 
fore increasing in a way to gladden thx 
hearts of the operators, and the year 
1936 was by the far the best in the 
tory of the industry. 

Thousands of us are 





Satety fac to 


Uncle Sam’s 


flying is still 50 o1 


obviously will 
ing to assume the mechanical, personal 
and unknown risks of flying. But as 
suming these factual ris] 
assuming the legal risks, and that is a 
matter of no small significz 

Of all of men’s creations 
haps the most ubiquitous. It is present 
when the doctor gives us o1 


to make us take a breath. and it sticl 


SKS aiSO me€at 








to us and spanks us ever afterw 
It never leaves us, and we cannot ever 
be buried without its certifying that 
are dead. 

Of course, then, it took to wings wit 
the first man who flew When mar 


hopped into the air, so did the law: and 
in the air it is now, 1 | i 
figuratively. But it is not something 
new that has taken wings—it is nothing 
but the old law of the sea ; a 
land adapted to a new element 

Suits against railroads and other cat 
riers on account of injuries to passengers 


have long been the main source of sul 


by HARRY HIBSCHMAN 


of cases already tried in court. 





Such reckless driving! No wonder mommy told us not to 
sistence for thousands of members of the was liable for tl 


legal profession. But even the first case The earliest r: 


against a stage-coach company in this 4 passenger sued 
country is less than a hundred years old sonal injuries—pr 
In England the first stage-coach case agement from an 
reached the courts in 1791; and twelve seems to have a 
years later an eminent judge sitting in 
involving injuries suffered by a 
passenger riding on top of a coach when 
an axle broke and he was unceremoni 
thrown to the ground, laid down 60 


the rule that the owner of the convey 


a case senger coaches 
Railroad between 
mont, New Yorl 


miles 





ously » Was 


derailing of one 


ince had to establish the “landworthi- account of a bro 
ness” of the coach or pay damages, thus to the record of 
recurring, it will be noted, to the analogy the case, the tra 
of the seaworthiness of a ship high rate of spe 


The leading American stage-coach 
case is one decided by the highest court 
of Massachusetts in 1845, and the court's 
opening words have a very modern Che 


sound. all of 20 feet 


was thrown into 
several were kille 
“chasm,” 
deep; and the “1 
about 25 m.p.h 
Che court instru 


‘The question presented,” is said, “is 
ne of much importance to a commu- 
ity like ours, so many of whose citizens 

are engaged in businesses which require 
tl rtation from place to 
furnished by others; 


a railroad undert 
leir transp place 
was its duty to us 


diligence” to avi 


vehicles and, 
though speed seems to be the most de 
n travel, yet The jury brot 
points more specifically to the ¢g 909 a sizable 
>5, ’ sizab! 


and so began the 


sirable element in modern 
the law 


security of the traveler.” 


‘ , , : 
its conclusion was that it was the roads which en 
duty of the stage-coach owner to use present day 


the utmost diligence and care in 
viding safe and suitable 
ness, and drivers, and that, if an accident 
ccurred from his 


pro- The law evolve 


coac “4 al 4 e 
oaches, ha same law that mn 


failure so to do, he (Continue 


train of three freig! 


wre ked 


coach in which tl 


using “that tremend 





play in the beam, 


e resulting damages 


ulroad case in which 
for damages for per- 
bably without encour- 
“ambulance chaser” 

1846, 


it cars and five pas 


risen in when a 
running on the Erie 
Middletown and Pier 
‘, a distance of about 
because of the 
of the freight cars on 
According 


the judge who tried 


ke n W heel. 


in was running at “a 
d” and the passenger 
ie plaintiff was riding 
a “chasm” 
-d and many injured.” 


“whereby 


it later develops, was 
wide and 12 feet 


igh rate of speed” was 





But that was enough. 
ted the jury that, when 


ok t 


1 


) Carry passengers 
is power, steam,” it 
e “the utmost care and 
id accidents. 


in a verdict for 


sum for 
mulcting of the rail- 
even unto the 





those day S; 


lureth 


d in such cases is the 
»w applies to carriers 


>d on page 71) 
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Blind Landings Will Be Next 


Landing airliners down invisible runways of radio beams is not a far-fetched vision of the future. 


DeWITT WENDELL 


The author, a 


nationally prominent aviation authority writing for POPULAR AVIATION under an assumed name, discusses four sys- 
tems now being perfected. 


MAGINE that the year is 1940. You 
stand in the traffic control tower at 
the great municipal airport of any 
arge city in the United States. The 
weather is not exactly CAVU. It is, 
one of those days on 

the pigeons are walking 
less than 50 ft., visibility 


fact, another 
which even 
Che ceiling is 
200 it 

Does this halt air traffic as it did 
yack in the 1937? Definitely no. 
The big four-motored commercial air- 
liners arrive and depart as regularly 
through the soup as do the crack rail- 

ad trains. Nor is anyone particularly 
excited about the marvel of it. 

You hear the airways traffic control 
directors talking by radio to pilots of 
ncoming and outgoing liners. The calm 
voices of the airmen report their posi- 
tions above the field and add “on in- 
as casually as they re- 


year 


struments” quite 


ported flying through clouds when well 
ut on the airways three years before. 
\ll this is disconcerting to an air-wise 


observer suddenly dropped in at this 
field from an earlier year. 

Perhaps you recollect how insistent 
the Air Commerce Bureau was back in 
1937. about the strict observance of 
field minimun How, when visibility 
an two miles and the ceiling 
example, incoming 
airplanes were ordered to pass up this 
port. And how departing 
lanes were allowed to take off under 
yw ceilings only after their pilots and 
company dispatchers had carefully made 


was less tl 


under 500 feet for 


particular ai 
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European airlines have been using the Lorenz system (charted above) for years. This is a 
true “blind landing” system. 


There is none of this before you now. 
The traffic directors are merely regulat- 
ing the unseen airplanes converging on 
the field. United Airlines trip No. 19 is 
ordered to circle at 2,000 ft. over one 
marker beacon; American Airlines trip 
No. 4 is circling another beacon at 3,000 
ft.; and a Transcontinental & Western 


i - ; : ship is s -d at 4,000 ft. over < 
certain the airports at their destinations Air go potted at 4, ra 
were open third radio marker 
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This diagram shows the operation method devised by Lieut. Albert Hegenberger of the U. 8. 


Army Air Corps 


The first American attempt at a blind landing system, Hegenberger’s device 
was tested by Jimmy Doolittle. 


Meanwhile an Eastern Airlines ship 
is given an okay to begin its approach 
along the invisible radio highroad to 
the field. The pilot is warned, however, 
to solve his orientation problem at 1,500 
it. before beginning his final descent 
because a Northwest Airlines Super- 
Electra has just disappeared into the fog 
on a blind takeoff. 

Perhaps this picture of 
flying operations three 
seems fanciful, fantastic, a bit from a 
Buck Rogers comic strip. Really it is 
not. Both military and commercial fly- 
ing authorities now believe that just 
such zero-zero operations will become 
routine within that time. 

They base their conclusions upon the 
success with which they have attacked, 
thus far, the problem of creating some 
system for safe landings when fog, snow 
flurries, torrential rains or other weather 
phenomena obscure vision. 

There are four systems already de- 
vised by which airmen flying in cloud 
can bring their ships to safe landings 
on properly equipped airports. Two of 
these systems are definitely blind land- 
ing systems—that is, the airman can 
bring his ship to a landing without ever 
seeing the ground until he opens the 
cabin door and steps outside. 

The other two are “low approach” 
systems. These depend on certain in- 
struments and radio aids guiding an 
airman down below a ceiling which may 
be no further than 30 ft. off the ground. 
The airman is expected to follow the 


commercial 


years hence 
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aids provided until he sees the ground which sends up a thin curtain of signals 

and then continue his approach by at right angles to the runway. 

ground contact flying Che purpose of this marker beacon is 
All four of them depend on ra to warn the pilot that he is almost at 

directional beams and radio curt is field, that all is clear ahead of him, 

marker beacons to show the airman hi so he can close his throttle and prepare 

path and warn him that he is appro for ground contact. 


ing the edge of the field at 
shooting. Indications now are that 
will in future play an increasingly large 


he airplane are the usual flight in- 






ts, turn and bank indicator, rate 
altimeter, a magnetic and gyro 


C 
arti . ind fiving nerations 1934 : 
part in such blind sikh ibe soil ul ompass, a radio compass, a special re- 
probably the next development w ¢ ceiving set for the marker beacon and 
: f - sitive radi Wtimeter ¢ ‘ . 
that of a positive rad et receiver for the directional beam signals 


constantly the distance between the I — | . P 
"siege dears ndofis Che pilot approaches the airport using 
ylane in which it is installed d on t - 
pi 1e usual radio 


range and then tunes to the frequency of 


‘ is radio compass or t 
ground beneath 


The Army-Hegenberger landing the field localizer beam. He flies over 
tem is the simplest and was the first 1 the transmitter and determines along 
be developed. Its great trouble is that what leg of the beam the marker beacon 
it is so simple, and supplies airmen wit] is located 
so few aids and position checl 


} 


Having found this course he flies away 
from the field for three minutes, makes a 
180 degree turn and flies back again, 


only a few superb pilots in extre1 
stable airplanes have been able to us¢ 
, Lieut. James H. Doolittle, simultaneously beginning his descent at 
signed from the Army, was one of tl ts 
first flyers at Wright and Me¢ k = 


yre-calculated rate which should bring 





, 
i 
im over the marker beacon at a height 


fields in Dayton, O., where the syste of 50 ft. or less 
was developed | Lieut. A. J. I a . , 

“ oped by ; If all goes well the pilot follows the 
berger, to make a solo take off and 


; . 2 ; ; yasses over the 
ing entirely under the hood. Doolitt I 


vcalizer beam exai tly 


; : ter 
arker beacon and closes his throttle as 








course, used the erg syst a : 
he hears the marker signals or sees the 
2 oO flew Frey +} f | 1 1 : 
He got off, few ‘ marker beacon light an electric bulb on 
on the radio beam, circled, returned, a1 hie inatrwment 1 1 
, S instrument Doard 
managed to make a landing The ge 1 ' , . 
. 3 ; He then watches his altimeter and air- 
contact, however, was a ) r T . 
' ' ; speed, allowing his ship to sink as slowly 
the plane bounced heavily several time a : 
s . : “2 : as possible and yet retain flying speed 
before he got it stoppec The ship ; ; ’ 
He jerks down the tail as soon as the 


a Fleet trainer and it ae :, 
| ‘ ; : , cat wheels touch \ few pilots have become 
eating. 

Later that day one of his fellow pi 
said to Doolittle: “Jim 
you are the best flyer in the w 


expert enough on this system to make 
ae “ith +s "a 
passable landings but most airmen find 


he landings frightening and uncomforta 





yle « xperiences 


knew vou could do that. before : 
“ : ‘ Che airlines rejected the system as an 
started out but none of the rest ‘ae ° . 
‘ inswer to their needs for landings with 
so what does your flight prov 3 > . : 
depp issengers as not positive enough and 
+ — ime loolittle. +4 P 
Why, excla ed . i ha degree of personal 
_ 1 ! 4 
that the Fleet has a damned fine 
carriage. ry approach system was 
his is feeling about the Heger er dev orenz—A. G., of Ber 


system that most of t 
flown it retain. On the ground 


the International Tele- 





h Corporation. It has 


" dire ctional radio range station v been in service in 11 European countries, 
projects a beam along the vp in Japan and in South Africa for a period 
which the instrument landit 1S f just over two years, and a number of 
made, Just outside the field there is European airline pilots, notably those o 


I 
low powered short wa ft-Hansa, Swissair, and 





Kk. L. M., the royal Dutch airline, now use 





passengers when con 
ns of visibility are poor. 


Che Lorenz instrument landing sys 


tem is somewhat more complicated than 
he Hegenberver ut it provides consid 
erably more information for pilots who 
se it 


pment of the Lorenz System con 
S of two units, one on the ground, one 


plane Che airport equipmen 


t 

provide an ultra-short wave radio field 

out 20 miles around the airport. Upon 

] the pilot locates an 

ide path which leads 
air field. 

row and transmitted 


{ 


the line Of a certain 





These same signals 





directional also torm 
In using the Lorenz system, the pilot stays 


” : : (Continued on page 62) 
“on course by watching this instrument . HN page 





Flying by the Stars 
b 


Y 
Comm. P.V.H. Weems (U.S.N. Ret.) 








The author gives Amy Johnson, famous 
British aviatrix, a few pointers on “shooting 
the stars.” 


HE principle f celestial air navi- 


i 
gation is exactly the same as celes- 
tial marine navigation by which thou 
sands of ships are continually navigated 
over the seas. In fact, there is greater 
potential need and use for celestial navi- 
gation in the air than at sea 

In the first place a ship can hold a 
course and log her speed with consid 
erable accuracy since the marine com 
pass and speed logs are extremely ac- 
curate and the ocean currents relatively 
slow. On the other hand, aircraft com- 





SS ac 


passes and air speed meters are 
curate, and the air currents are relatively 
much greater thi 

Another important factor in celestial 
air navigation is the difficulty of sighting 
landmarks when flying at altitude and 
the resulting need of a positive means 
for fixing the plane’s position above the 
clouds. The only present means for fix- 


n sea currents, 


ing a plane’s position when flying above 
a cloud is by radio position finding and 
celestial navigation, and the latter only 
is here considered 

strange to Say, 


little effort has been 
made to accomplish celestial navigation 
aboard ships at night. lhe best appar 
ent reason for this is that “nothing is 
done now because nothing has been done 
before.” At any rate it is an established 
fact that night time with the many stars 
available offers the best means for fix- 
ing a ship’s position by celestial observa- 
tions. 

Our forefathers had more reason for 
not attempting to do marine celestial 
navigation since they did not have a suit- 
able sextant for this purpose. Thanks 
to the rapid development of the “bub 
ble sextant” for air navigation, mariners 
now have an additional means for fixing 





positions when the natural horizon is ob 


scured Che prin pal difficulty met with 
in the use of the bubble sextant is the 
( ¢ niwuituved i page OW) 
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..eClear and Unlimited” 


by SWANEE TAYLOR 


And now doth our worthy scribe address himself in no uncertain terms as to the present condition of racing in the 
U.S.A. And he speaketh the truth as we see it and have seen it for nigh on twenty years. 


AST month I talked, as is my fre 
quent entirely out of turn. You 
4 possil | that I waxed a bit bit- 


ibout what I felt was unwarranted 
he Department of Com 

proposed Lindbergh 
ial Trans-Atlantic Race. Well, to 
to the point, the dear D. of 


had not to do with the decision; 
nel James Monroe Johnson, the 
Ass't Se was merely the hapless horn 


rrumpeter. Yes, the 





pressed the middle valve 


P ) 
and ( Johnson made the music! 
should need no mention that my 
seated apology goes to Col. John- 

That I could have blamed him 
eves me as much as it mortifies me. 
y self isement I want to reiter- 

i deep admiration for the Col’s sol- 


willingness to shoulder blame for 
Only in the military, 
an you find such sweet 


s superior officer 


rificial willingness. However, you've 
t to admit that Col. Johnson’s state- 
nt banning the race, listened an awful 
t like the vacuous stuff that comes out 


Pan-American’s publicity bureau 
I weren't so doubly sure 
Col. Johnson's inviolable devotion to 
e Public Service I'd be tempted to 


lid come from there 


elp me, 


w I’ve got to write 


An Open Letter to Amy Molli- 


ung Woman: 
Not only is it a bit thick for you to 
| ur beautiful Bureau of 
r Commerce, but you are jolly well in 
resentment, if you 
ist, at the suave, potent State De- 
little old 


irtment not at our 


lady, 
Commerce , 
u might do well to save half 
re for your own department of 
nt that lends such sympathetic 
Airways, the other half 
the imminent trans-Atlantic air 
nopoly. For, your own people had as 
h to do with killing the race as we 
1. So my advice, honey, is to forget 
happened. Else put it 
wn as another diplomatic dirty trick 


Of course it is hard for you, of all 


ple, to understand the gross gov- 
mental rs and mine—injustice in 
fully pavit the way for what our 
resident has classified as, “ Forces 
selfishness and lust for power.” But 
lear Amy, you've got to keep in mind 
it the men sitting on high today are 
ints o breed; they are the 

the kiwi Mohicans. Aviation, and 


‘le in it (both good and bad), 





Our Swanee Taylor now beams upon you for 
the twenty-fourth time. 


remain utterly unfathomable to their 
downhill minds. shouldn't 
blame them for their ignorance, stub- 
born and staggering though it be. When 
they've gone (it won't be long now, 
loots), our ceilings will lift and civilian 
With 
the coming of a pilot-President a man 
will be able to fly around in this country 


Hence we 


flying will rise to loftier heights 


when and where he pleases and with a 
minimum of govt. molestation. (A little 
bet on Gov. Earle right now might win 
you much later.) 

Personally, dear girl, I’m sorry that 
Paris. It 


a convincing supple- 


they called off the race to 
would have been 
ment to Dick Merrill's round-trip to 
london: a vivid demonstration of Avi- 
ation accomplishment in the ten short 
years since Slim Lindbergh came out of 
the West to startle the world with the 
greatest feat in the history of man. 

To be sure, it would have dimmed the 
currently by being 
American 


garish publicity 
whooped-up by Imperial-Pan 
\irways, thereby putting a slight crimp 
in the trading of shares. Which would 
have been quite unthinkable—to the 
stock manipulators. 

Oh, well, they have arranged a sub- 
stitute derby for you which is a com 
fort, and I hope you win all three first 
places. Come back over to see us some 
time. Meanwhile, keep your chin up and 
do try to keep your political philosophy 
mellow. 

Hugs and Squeeses 


Memo to Frank Tichenor 
Hey, Frank, won't you please have 


that man up at your place lay-off call- 
ing our really very popular aviation 


magazine the Model Builders’ book. It's 
pretty low stuff, Frank, far beneath the 
dignity of a great publishing house. Tell 
your advertising department that des- 
perate tactics won't help a bit, and that 
a liar is an abomination unto the Lord. 

Besides, Frank, shooting from ambush, 
as you surely know, is considered stink- 
ing sportsmanship and doesn't pay. Of 
course you know it, Frank, and you 
agree absolutely. But there's 
you don't know, and it is with consider- 
able reluctance that I speak of it As 
a matter of fact I wouldn't say a word 
were it not for the panicky things your 
advertising dept. says about us. How 
ever, this “model builders’ book” stuff 
has come back once too often and I’ve 
got to tell you that I always spring to 
your defense at the drop of the hat. 
Frank, | get mad as hops 
| hear anyone in the Industry laugh- 
ingly nickname your nice little magazine, 
“The Greaseball’s Guide.” 


one thing 


whenevet 


uide, Frank, no 
what anybody says 


It isn't a greaseball’s 
matter Anyhow, 
there’s a place in the Industry for a pub 
lication catering to the needs of the vast 


army of riggers and mechanics! 


rpg opresppe . -— << 
Who's Killing Cock Robini 
Those of us who have been watching 
aviation meets and air races for the past 
five years or more have viewed with 
decline ol 


promotional 


growing alarm the steady 
pilot-status at the sundry 
shindigs 
ments have been 
pilots, their wives, 


Each succeeding year manage- 
giving participating 
coarser and coarser 
treatment, not to mention less and less 
money. Until, today, most air meets 
are merely places to pick up a dollar or 
two—mothing more 

Naturally, with the lowering of regard 
for the people who stage the show the 
performance esprit has waned in direct 
proportion. No pilot can whip himself 
into an enthusiastic mood when he knows 
that his reward will be poor at best; that 
the promoter is bound to be the big 
winner. 

Just why the N. A. A. chimes in har- 
moniously with the managerial plans is 
still a bit of a mystery They claim 
it is because of their hope and interest 
in speed development in America. Yet 
they have allowed racing to decline to 
a point where there are less than ten 
racing ships in this country today 
What’s more, the racing pilots are toss- 
ing up in disgust. Harold Neumann got 
smart and joined TWA, Art Chester 
flew his last race at St. Louis and Roger 
Don Rae is waiting for an airline berth 
and the economic security that goes with 


the job The rest of the boys, too, are 
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beginning to retch slightly at the pomp- 
ous insanities of the “contest commit- 
tees” at the various meets. (Ever hear 
“Doc” Kincaid put on his dying duchess 
act at a pilots’ meeting? It’s rare fare, 
friends. ) 

And to prove my point, 
you that when Roger Don 
up in St. Louis, (ensuring 
crowds for Sunday and Memorial Day), 
not a living soul connected with the 
N. A. A., or the management bothered 
to make a 5c telephone call to find out 
if the patient was in I 


let me remind 
Rae cracked- 


capacity 


e 
E 


bed or in the 


morgue. Now do you see what I mean 
A Lotta Scud 

If the Cleveland Air Races wan 
“name” acrobatic pilots this year they’re 
going to have to pay real n¢ 
Fordon-Brown will turn over their Na- 
tional Air Shows the 11 ent 
will stop talking jelly-beans and speak 
in terms of dollars Did you know 
that the elapsed speed between New York 
and Buenos Aires, via good old Pan 


Am, is 31 m.p.h.? (No wonder the 
Germans get down there a 
of us). Official 
the Post Office Department stands be 
tween profit and loss for that airline be 
tween Detroit and Washington. The 
P. O. sturdily insists that they make 
a daily trip each way which arrives at 
2:57 and 4:45 A. M. respectively. Not 
a chance for passengers and they’ve got 
to use multi-motor equipment Did 
you ever try to doze on an airliner while 
the dear little hostess jabbered away at a 
lady passenger? (All the were 
asleep and she had to talk.) 

The Tenth National Championship 
Model Airplane Meet comes up in j 
July 7-12, and should furnish bot! 
with ample ammunition for the scrap over 
whether they should allow gas model 
(Here’s one I’m not going to get sucked 
into).... The Fox Fur Trappers Assn.; 
a guild of gay cabelleros 
nual Prize Pelt to the Post making the 
biggest hit with the ladies. Thi 
award went to Wolverine Post No. 2, 
consisting of pilots of the Michigan Nat’l 
Guard Squadron, who did their “trap 
ping” on the edge of Wayne County 
Airport. ... Roger Don Rae came within 
hundredths of a second of equaling the 
average made by Michael DeTroyat at 
Los Angeles. 1 


anead 


day 


hardheadedness 


nen 


id 
sides 


awards il in 


S years 


(Why was nothing sai 


And Roger was flying a five mile course 
against the gallant Frenchman's larger 
ten mile circuit. ... And does anyone 


know what that hard-boiled D of C do 


tor gains by denying 62 Aeronca factory 





workers a group price on their flis 
physicals? It must be swell to be able 
to throw obstacles in the paths of people 


who want to fly. 
The Industry can 
off and thank Leighton 
C of C president, for the first fruits of his 
well planned campaign to 
things for the Industry. That silly export 
license fee has, thanks to our prexy been 
reduced to $100 . . . I sort of agree 
with TWA’s Johnny Walker that air 
ways beacons are needless expense. Who 
in heaven’s name uses them in this da 


to take tim« 


Rogers. Aer 


afford 


1] 
accomplis! 


of radio navigation. Maybe they keep 
‘em burning for the angels. Two 
seat cushions and three sets of floor- 
boards have been replaced in the Fleet 
in the aircraft exhibit at Franklin Insti- 
tute. Which gives you a general idea 
of how many people have climbed in and 
out of the ship. Not a thing else was 
damaged, which is a definite idea of how 
honest they are in Philadelphia. (Re- 
member the barnstorming days when 
folks would steal the prop if they could 


get it loose?) Proof of something 





or other: There is no tombstone on 
Eddie Stinson’s grave—just a lot of 
weeds. 


If it is true that the Long Island Avi- 
ation Country Club membership opposed 
letting the Intercollegiate Flying Clubs 
hold their meet on the club field then 
that club ought to be blasted off the 
face of the This sort of snob- 
bishness is what makes it hard on people 
who earn their own money. 


earth. 








U. S. Navy Gets New Douglas 








JAVAL test pilots are playing with a 
1 new “guinea pig” these days. It’s the 
Douglas XP3D-2 patrol bomber recently 
developed from the Douglas DF boat 
Though the strictest Naval secrecy is 
maintained around this new patrol bomber, 
it compares in appearance so much with 
the DF that some idea may be gained by 
describing the latter. The DF is powered 


with two Wright Cyclones that develop 
a total of 1,700 h.p. Another comparison 
might be the DF’s seating capacity of 32 
passengers. By multiplying the 32 pas- 
sengers by 170 (average weight per per- 
son) one might get some idea as to the 
amount of weight in bombs the new 
Navy boat may carry. At this writing, 
no photographs were available. 
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eserved Seats in the Air 


by G. R. BARROWS 


Superintendent, United Airlines Reservations Department. 


Not many people know just what must be done by an airline passenger to assure himself of a seat on the next plane to 
where he's bound. It may look complicated but it's not. Just pick up your telephone. 


N HIS office high in a New York 
skyscraper, Mr. John Jones has just 
completed a phone call to his office 


Seattle 


situation has arisen in connection 
th his lumber interests in the North- 
west and his immediate presence in 


eattle is required. He had told his 
er, “Bill, you have Nelson 
> mill and wire De Haven 
co to be in your office for 

o'clock tomorrow after- 





on. I'll fly over tonight. Plan to have 
with me.” 
ushing a buzzer on his desk, Mr. 
s secreta enters 
Get me t on the next plane to 
Seattle,’ he directs. No questions were 
ked for Mr. Jones is a constant air 


his secretary is thoroughly 
iar with getting a seat for him 

ive minutes later she is back to report, 

leaves the airport at 5:10. 
he ticket is being sent over right away 

und the airlines limousine will pick you 
ip at the Hotel Pennsylvania at 4:15.” 


Looking at his wrist watch, Mr. Jones 

ses Hi that’s service. Well, 
thank you.” 

To Mr. A re Air Traveler it’s all 





simple as that, but let us take a little 
sit behind the scenes to see what was 
ing on during the five minutes that 


Mr. Jones’ secretary was gone from the 
fice. Returning to her desk she dialed 
the airline’s number in New York and 

ckly. 

I want t ake a reservation.” 

Thank you. I'll connect you with the 


eservations department.” 


"= * 


Ton. 























Every precious seat on an entire airline is carefully charted by this department. This is the 
“nerve center’ of a modern airline, 


“Mr. Brown speaking.” 

“I want to make a reservation for Mr. 
J. L. Jones to Seattle on the next plane.” 

“Thank you. The next plane leaves at 
5:10 p. m. Shall I have the ticket sent 
over.” 

“Yes, please. To Suite 2001, Graylock 
Suilding.” 

“Shall we pick Mr. Jones up at the 
Pennsylvania Hotel at 4:15.” 

“That’s correct and thank you.” 

In the reservations department where 
a corps of experienced airline men are 
busily engaged in a large room, there is 


Quick reference, complete tabulations of each seat on each ship on the system are in these 


card holders The reservations “dispatcher” 


can tell instantly how much space there is 


available on any of his line’s ships. 


a full wall of charts and shelves. Nearly 
a dozen phones are in use all the time. 
As soon as Mr. Brown received the call 
from Mr. Jones’ office, he went direct 
to the chart for the next schedule to 
Seattle. There was no necessity to lay 
the phone down, since this reservations 
department has the overhead type of 
phone which enables the clerk to walk 
the entire length of the room and take 
the phone with him. 

By looking at this chart he knew 
immediately that New York reservations 
had a seat open all the way to Seattle 
and this was assigned to Mr. Jones. The 
entire operation took less than a minute. 
And so, because of the highly-perfected 
system of reservations, Mr. Jones steps 
into the airport car after completing a 
full day’s work at his office. The next 
morning he is in Seattle in plenty of 
time for his business meeting in the 
afternoon. 


rhe present method of handling air 
transport reservations is indeed a tar 
cry from the system, or lack of it, em 
ployed in the early days of airline flying 
In those days, however, the volume of 
traffic was so slight that the matter of 
reservations was by no means a problem. 


Jut, in 1936 the airlines of the nation 
carried more than a million passengers. 
rhis figure will be excelled in 1937. In 
turn, each successive year will mark an 
increase over the previous one and it is 
impossible to predict when a constant 
traffic flow will be reached or what the 
figure will be. 

It was in 1930 that the first nation- 
wide and unified reservation chart sys- 


tem was adopted at San Francisco, 
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and this same system is the basic pattern 
of the present one used for transconti- 
nental flights. 

The yardstick of reservations impor 
tance is best gauged between 1930, when 
50 percent of the 
handled direct with the passenger and 


trathe business 


in 1937, when 85 percent of the business 
originates on the telephone. 
Eight large reservations offices are 


now in operation by 











One is in New York, as we } seer 
and others are in Cle hicago, Salt 
Lake, Los Angeles, ittle and 
San Francisco. E: its own 
reservations manager directly 
under the superintendent in Chicago 
Even the layman will appreciate th: 


importance of accuracy in the resery 
tions department of any airli 
other forms of transport, 
able on air transport 
and only a given number of seats can 
be sold. 








For example, between New Y 


Chicago on the nonstop service ereé 
are 14 seats on the Douglases. Should 
a 15th ticket be sold by an erring 


reservations man it might be neces 
to put on another 
fifteenth passenger at great expense t 
the airline. Not so with trains. In the 


plane oO carr tl 
pial { y re 








event of a railroad oversale, it is a le 
matter of attaching another car 

Hence, an important detail of res 
tions for coast-to-coast and borde 
border routes is a er of sp 
trol. All transcontinenta ( S 


trolled at Chicago and Salt Lake i 
from these offices, seats are su llotte 
to the many stations. On the west 
this space is sub-allotted from Salt Lak« 
to Los Angeles, San Franci 


Sco 
and Portland. Chicago sub-allots its 
space to Omaha, Cleveland and New 
York. With this system a complete p 

ture of the space situation is had at all 


times by both the Chicago and Salt Lake 
offices. 

An idea of the am 
quired for 
reservations is best seen in the fact 
United Airlines 
650 seats a day \ manu: 
“reservations guide” has been published 


the accurate handling o 





contr S ap 





and this is a company handbook fot 
At an inst: ] 
it tells the space allotment on ea tri 

A quick-glance chart on each man’s desk 
tells the one-way and round-trip far 


reservations men. 





1 


similar information betw« 
the country linked by airl 


f 


The element of time in makin, S 
vations is conquered by these sh 
to efficient 
Each call 
and yet a reservation can be made at at 
office within the space of 60 seconds 


handling of each passe 


receives ndividua 


The greater inter-office ; ™ 
is between New York and Chicago and 
these two points ar¢ mnnected by 
telemeter system, this being an instant 
two-way teletype syst | 
New York office desire the release fa 


seat being held westward by ( 


(Concluded on page 70) 


How the Barkley-Grow 
Wing Looks 









SESE 


structural 


These are the 
Barkley-Grow 


members of the 
wing assembled. 


’T* HE above photo shows very clearly 

the method of assembly used in the 
construction of the Barkley-Grow multi 
spar wing or, rather, the multi-cellular 
We published a full account of 
As will be 
seen, the failure of one or two members 
means but little to the 


wing 


wing. 
the theory in our last’issue. 


strength of the 


Nearer to Perpetual Motion 

eek PETROFF, native son of 

Bulgaria, claims the distinction of 
and construction a 

pelling airplane that will fly indefinitely 

without fuel or energy of any sort. The 

wings flap and flutter in the Bulgarian 


breezes and 


1 


inventing self-pro- 


away she goes according to 
iat we hear 
It would be rather interesting to dis 
cover the following facts, to wit: (1) 
Whether it did fly; (2) Whether the 
flight was due to thermals, and (3) The 


name Of his press agent. 





Benny Petroff and his aeronautical innovation 
that licks the physics books. 









Dragons Are Flying! 











RAGONS 


ways! 


have taken to the air- 
If you have any doubts, drop 
a line to China National Aviation Cor- 


poration’s crack airman, Capt. Chile 
Vaughn. 
One bright sunshiny day recently 


Captain Vaughn was flying a C.N.A.( 
Dolphin in to Canton on the line’s after- 
noon hop. Everything was going fine, 
the passengers were quiet and contented 
and the veteran airman was anticipating 
a choice Cantonese dinner that awaited 
him, 

Suddenly Captain Vaughn 
gulped and yanked the 
trols far over to one side of the cockpit 
Out of the setting sun 


stared, 
Douglas’ con 


a huge red, tail 
swishing dragon had appeared directly 
in the airliner’s path! 

The frightened pilot streaked for the 
Canton landing, slapped the amphibian 
down on the river alongside the city 
and made a breathless report about an 
air-going monster that “breathed flame 


and smoke from huge nostrils.” 
But the C.N.A.C, field manager at 
Canton is surprisingly practical for a 


man living amongst the ancient glories 
of China He listened to Captain 
Vaughn's excited story, thought a while, 
then sent field men out to 
down the culprit responsible 
“Doggone it,” he growled at the aston 
ished pilot, “I’ll teach those kids to stop 
flying their blankety-blank kites around 
this airbase—kite-flying season or n 


two hunt 


kite-flying season! 


New Flight Book 


wet to take the place of, but to sup- 
4 plement the many good books on the 
theory of flight is the pamphlet on 
that subject put out by the government 
Its full title is “Theory of Flight,” Air 
Corps Technical Regulations No. 1170 
205, March 1, 1937, for sale by the Supt 
of Documents, Washington, D. C., for 
10 cents per copy. It is an excellent text 
for schools, clubs, etc., and a reference 
book for the busy instructor. 
Size:—43 pages. Contains such dope 
as,—development of wing or airfoil, the 
function of tail sur 
faces, propeller characteristics, stability, 
performance, 


factors of 


complete airplane 


and dynamic loads and 
aerial 
the latter chapter of particular interest 
to the pilot who has 


the stage I 


safety in maneuvers, 


amateur reached 
where he believes in “trying 


things out.” 


How Many Sparks Occur 
WHOLE 


4 by the magnetos of a 9-cylinder en 


lot of sparking is done 


gine when running at an assumed speed 
of 1,500 r.p.m., and there would be twice 
as many more with a two-cycle engine 

At 1,500 r.p.m. there are 6,700 sparks 
per minute or: 60 x 6,750 = 405,000 
sparks per hour. If the ship flies stead 
ily for 10 hours 


at this speed, then the 
furnish 4,050,000 sparks 


magneto must 


for the entire trip 
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- Allison Engine Passes Tests 


New chemically-cooled 1,000 h.p. 12-cylinder engine is developed to meet Army Air Corps requirements and passes its 


“OR the past several years, intensive 
development work by different air- 
craft engine manufacturers has been 

der way to meet the Army Air Corps 

juirements and to pass the 150 hour 
type tests for aircraft engines of 1,000 

rsepower normal rating. The Allison 
engine was the first to pass the Army 
150 hour test for engines of 1,000 h.p. 
or larger 

It is interesting to note that the Allison 

ine is a Vee type twelve 
inder design, chemically 


led instead of the widely 


sed 1! idia cooled de- 
sion that has done so much 
late to enhance the 
yeress of American avi- 
he chemist has con 
ited to the new era 


powerful aircraft engine 








signs by developing syn- 
etic coolants that have 
ch | points and low 
eC € ing points These 
vlants have replaced 
ter whicl has’. been 
enerall used or liquid 
led engines in the past. 
lene (3) ol 1s the 
volant uss the Alli- 
engine It has a 

ing point of 387 F 

Ss nore effec- 

P radiators to 
andl heat transfer 
rom cylinders to atmos 


vater which 

ils at 212 I and there- 
fore requires larger radi 
Or area. 


This new engine is re- 


ported as especially 
lapted for high altitude 
ng as it permits a very 
ictical installation of a 
rbo supercharger. The 
oO supE reer is an 


erican invention spon- 
ed b t} Army Air 
ng a turbine 


ps cot S 
pressor driven by the waste exhaust 
es of the engine. It compresses and 
ivers to the carbureter at sea level 
ssure the efied atmosphere at higher 

iltitudes to provide the air required for 

tustion in the engine cylinders 
\ en the engine is supplied with air 
sea-level pressure it maintains sea 
evel power output. Up to 25,000 feet for 
ich level the turbo supercharger is 

lesigned, the Allison engine provides a 

000 horsepower. With such equipment 


plane is capable of very rapid climbing 
d very high speeds. 

Both of these qualifications are very 
iluable for a military airplane. The 
engine has a very 
ea—less than six and one- 


hemically cooled 


WF ’ 
lall frontal ar 


150-hour test. 


quarter square feet. Air cooled radial 
engines now in general use but of lesser 
power output have a frontal area of 
1634 square feet. 

The small frontal area of the chemical 
cooled engine provides for ideal stream- 
lining of the plane which in turn adds 
five or more percent to the increased 
speed of the plane for the same expendi 
ture of engine power. 





Head-on view of the new engine. 


While high output chemically cooled 
engines and the higher speed planes will 
definitely cost 
engines now in use, it seems likely that 
the advantages both as to speed and the 
superior strategy of high altitude flying 
and rapid climbing for military and the 
economy of long distance transport will 


more than planes and 


more than offset the higher first cost. 

It is generally agreed that in air- 
planes, greater useful and available en- 
gine power and economical higher speeds 
are important factors contributing to in 
creased safety of flying. Both factors 
offset some of the hazards of bad 
weather either as to ice formation and 
arriving at the destination before marked 
weather changes take place. 


Chirty-five Wright 
brothers at Dayton, Ohio, designed and 
built the first engine that flew an air- 
plane. It was a 
cooled engine built of aluminum, cast 
iron and steel. It developed 30 h.p. and 
weighed 180 pounds. Today we have the 
last word for the moment from the Air 
a 1,000 h.p. aircraft engine weigh- 
ing 1,275 lbs. The engineer, the metal- 
admit 


years ag the 


four-cylinder water 


( orps 


lurgist and the chemist refuse t 


that the future is more ven 
turesome » further im 
provemet in the past— 
tomorrow we may hear of 
further accomplishments of 
the engines and planes for 


new eras of safe flying 


For several years many 


aviation technicians have 


felt that some of the Euro 
pean nations had the more 
modern aircraft engines 
particularly for military 
purposes. The Rolls-Royce 
Verlin engine has demon 
strated extraordinary pet 
formance as to speed for 
> 


sritish military aircraft 


The U. S. Army rating 


of 1,000 h.p. normal 
or the Allison engine 
brings back the lead to 
\merica for the most pow 


erful lightest weight air 


craft engine 
The dey 


construction of this new 


elopment and 
1 } } 1 und 

engine has been under way 
for almost five years by 
the Allison En 


Company at 


gineering 
Indianapolis, 
a division of General Mo 
tors, devoted to develop- 
ment work. The Air Corps 


Power VPlant Section at 
Wright Field has pur- 
chased a number of these 


engines and carried 
through the intensive test- 
ing of the different designs 
that led to the engine specification now 
Ches« 


being released for production 


specifications are quite interesting in 


view of the changing engine situa 
tion. 
In addition to the test work carried 


Wright 


an exper! 


on in the engine laboratories, 
Field installed a test engine in 
mental test airplane. This test plane 
with the 1,000 h.p. Allison engine to date 
has flown over 100 hours with satisfactory 
performance as to power and smoothness 
in take-off and in flight and particularly 
good starting in cold weather 
ing or maximum altitude reached by this 
test airplane which is not equipped with 
turbo-supercharging was made by Lieut. 
B. S. Kelsey of the Flight Section at 


rhe ceil- 
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He reached an altitude of 


Wright Field. 
26,400 feet. 
SUMMARY OF SPECIFICATIONS 
Allison 1710-C6 Vee-Type 12 
Engine Specific ations: 
Bore 5.5, stroke 6.0” 1 { 
1710 cubic inches, overall length 94.47”, 
overall height 50.94”, 


vlinder 
Displacem nt 


overall width 


28.94”. Geared, chemical-cooled, normal 
inl take off rating 1000 horsepower at 
2600 r.p.m. on 87 octane commercial fuel 
Compression ratio 6.0:1, blower ratio 
6.75:1, propeller shaft ratio 2:1 

Weight with magneto, carbureter, 


coolant pump and pipes, exhaust stack 
flanges, tachometer, fuel 


lrives and pro 


pumy racuum 
pump, Vv 1u1 


1810nN 


pump and generator ¢ 


controllable pitcl 


for hydro or electric 


propeller and governor—1280 Ibs. o1 

1.28 Ibs. per hor sepower 

CONSTRUCTION 

Crankshaft—chrome nickel molvb 
denum steel forging. 

Crankcase—aluminum alloy casting, 
upper and lower halves. 

Cylinder assemblies—cast aluminum 
alloy heads and jackets with steel 
sleeves. 

Pistons—forged aluminum alloy with 


3 compression and 1 oil rings 


ow Not 


HE basis of all good arguments is 
found in the type of incident having 
the most unusual “twist”. Hence, I relate 


the story of a Pratt & Whitney Hornet 
engine that flew 15 
cylinders. 

At about 8:30 o'clock in the morning 
of Feb. 29, 1936, two Vought observation 
ships of the S-U type, took off from the 
field of the U. S. Marine Squadron on the 
island of St. Thomas in the West Indies, 
and roared off into the west, on a hop to 
San Juan, Puerto 
distant. 

I was the only passenger on this trip, 


and I had planned to remain in San Juan 


miles on seven 


ae. ~ if 
Rico, some 05 miles 


for the week-end so I sat with eager 
anticipation of those tall, frosty mint 
juleps served at the Aquarium. The tw 
ships droned steadily over the blue Carib 


bean, past the sun scorched island of 
Culebra, and on t 

Only an early morning fligh 
Islands could describe the unforgettable 
beauty of the blue 
sun booming up over the eastern rim of 
the horizon to bathe the 
P. R. in the dewy freshness of a tropic 
morn. 

The captain and I, occupying the 


ward Puerto R 


t over the 
Caribbean with th 


mountains ot 


ing ship, were aroused from our observa 
tions of tropical beauty, when the 
missed. Glancing at the instruments, the 
captain noticed the tachometer drop 
slightly, but all read 
normal and the setting of the throttle had 
not changed. 

Again the motor missed, and this time 
2 slight vibration felt, which 


motor 


other instruments 


1 1 
could be 





The new Allison engine is shown here on the test stand. 





ae “le 


; ay) 
hdAGd Ad sshia 


The rigid 150-hour Army Air Corps 


test run was made on this stand. 


full floating type 
Connecting rods — chrome 
molybdenum forgings. 1 
machined and polished all over. 
Bearings—Allison lead bronze steel 


Piston pins- 
nickel 


steel section 


o Operate 


Edwin B. Murphy 


grew with the now steady sputtering of 
the engine until we cast worried glances 


at shark infested waters below and the 





dim outline of Cape San Juan, sti!l ten 
miles away 
Slowly, we crept toward the Cape, and 


as it rolled below us, our sigh of relief 
vas cut short, when a quick glance ahead 
a small line squall that cut off 
San Juan, this would force us to go to 
the left over the mountains or fly a few 
miles out to sea 

Our decision was made quickly, how- 
ever, thrust my head over the 
ight cockpit and quickly 
found my face and goggles covered with 

il. Glancing toward the motor, we could 
see number three cylinder jumping 
around like an old man with St. Vitus 
dance, apparently held in place by the 
anti-drag ring 

One last look at the sun-bathed world 
behind, and down the nose of old 
9121, and down with it two 
prayerful airmen 

Ages of mental agony, and we shot out 
sweet air beyond the squall. 
ptain nosed up for swift 
climb. The engine was vibrating badly 
but the needle finally came to rest 
at 4,000 feet. 

San Juan was still 15 miles distant, 
a loud bang, number three 
cylinder blew off, carrying the intake 
with it. owling was thrown up 
and jammed below the propeller hub be- 
the engine and propeller, its top 
protruded about a foot and a half above 


the motor, and waved in the wind like the 


showed 


when | 
side of the 





went 


went very 


into the cool, 
a 





Quickly the c 





now 


when, with 


Che ring 


tween 


back for crankshaft, connecting rod and 
reduction gear. 

Accessories—Scintilla double magneto 
and distributors, Stromberg 
BG spark plugs and Rich valves. 


carburetor, 


an Engine 


stiff collar of a shirt. Oil streamed past, 
bathing the right side of the ship back to 


the tail. Pieces of metal from the broken 
cylinder, tore large holes in the right 
wings. 


The knowledge that the ring cowl, if 
caught in the whirling prop, might be 
thrown back, causing damage to the 
upper wing or perhaps tear out the center 
section struts, prompted us to busy our- 
selves by checking our parachute harness 
while we nursed visions of being ushered 
into the presence of the reigning King 
Caterpillar 

The unusualness of our 
intensified when a glance at the tachom 
eter showed the old Hornet putt-putting 
along at the rate of 1,700 r.p.m. (At this 
point I remind you that truth IS stranger 


situation was 


than fiction.) 

About five miles from San Juan, the 
connecting rod number two cylinder 
decided to follow parts of number three, 
and with only seven cylinders, the old 

I] 


Hornet really started to raise a fuss. The 
wings shook and danced, the wires sang 
with an odd, deadened sort of flutter 
Although flying speed was easily main 
tained, vibration was extremely bad and 
increased fast, until the captain cut the 
switch and nosed down for a sweet dead 
stick landing on the Pan American Air 
ways field. 

Shakily we lit cigarettes and loudly 
praised Pratt & Whitney. A new motor, 
another ring cowl and a few patches, and 


old 9121 went back into service, and is 
still operating as far as I know 
END 














Orps 


and 


his 
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Italy Breaks Another 
Air Record 


Already holder of many world speed records, the 


world altitude record—held once before by an 
ltalian—is taken from the British by an Italian 
schoolmaster. 


world’s airplane altitude record. 

England held the record for a little 
more than seven months when, on Sept. 
28 of last year, Squadron Leader F. R. D. 
Swain climbed a special Bristol mono- 
plane 49,944.121 ft. But on May 7 of this 
year, Lieut.-Col. Mario Pezzi, chief of 
Italy's famed High Altitude School at 
Guidonia, cracked the British mark and 
set what is liable to be the world’s alti- 
tude record for airplanes for some time 
tocome: 51,348 ft. 

Of particular interest to the air-minded 
is the equipment used by Lieutenant- 
Colonel Pezzi. Unlike many altitude 
record-seeking machines, a biplane was 
chosen to make the climb with. The ship 
was specially designed by the Caproni 

mpany and is known only as the “161”. 
It is a modification of the “113” that, in 
April of 1934, set what then was the world 
altitude record of 47,340 ft. 

Rather than use a monoplane for the 
record attempt, the Caproni company 
chose the biplane, trusting its success to 
the machine’s lightness. Instead of using 
an Alfa Romeo engine which is standard 
on the Model 160, the altitude machine 
was equipped with a heavier Piaggio 
engine that developed 710 h.p. at 23,616 ft. 
and 140 h.p. at 45,920 ft. The extra power 


supplied by the Piaggio, however, served 


J woria is the new holder of the 


to overcome the added weight. 

Che Piaggio engine used in the record 
flight is a radial air-cooled 14-cylinder 
1 engine. It is a standard 
Piaggio engine to which only minor modi- 


err : 
ouble ro 


ations were added. The compression 
ratio was increased so that the theoretical 
ower at sea level was approximately 


1,800 h.p. Piaggio engi- 
neers, in order to test the 
engine's performance for 
the flight, operated it in a 
special tunnel in which all 
the conditions that exist at 
39,360 ft. (extremely low 
temperatures and pres- 
sures) were accurately du- 
plicated. 

The 51,348 ft. climb (9.70 
miles) was made by Lieu- 
tenant-Colonel Pezzi in at- 
mospheric conditions that 
were far from ideal. When 
the Italian airman reached 
the new record altitude, he 
reported a temperature of 
54 degrees below zero. The 
pilot’s compartment in the 
special Caproni biplane was 
a conventional open cockpit 
in which the pilot wore a special air-tight 
electrically heated suit made of rubber and 
fabric reinforced with light alloy sheets. 
The pilot’s head was enclosed in a light 
alloy cylinder with heated glass windows 
to which oxygen pipes were attached. De- 
spite its seeming bulkiness, Lieutenant- 
Colonel Pezzi’s high-altitude suit left him 
free to make a parachute jump in case 
of trouble. 

Aside from the fact that the flight 
officially smashed the world height rec- 
ord, there was little excitement at the 
Italian High Altitude School when Lieu- 
tenant-Colonel Pezzi landed. High alti- 
tude flying is taken as a matter of course 
there; almost daily pilot-pupils climb 
their special training planes almost to 
40,000 ft. Various aircraft and engines are 
flown at these altitudes. Lieutenant- 





Note the large wing span and control surfaces of the Caproni biplane with which Lieutenant- 
Colonel Pezzi established a new world height record. 


Here’s the business end of the new record 
holder. The Piaggio engine is the equivalent 
of a typical American twin-row model, 


Colonel Pezzi’s flight was considered 
merely a “good lesson by the school- 
master.” 

It is a tried—and successful—lItalian 
practice to operate special flying schools 
for special purposes. Besides the High 
Altitude School there is the High Speed 
School at Desenzano and the Long Dis- 
tance Navigation School at Orbetello. 
Each has proved itself outstanding in its 
field. The present world speed record 
(440.681 m.p.h.) was made at the High 
Speed School. Air Marshal Italo Balbo’s 
highly successful mass flights across the 
north and south Atlantic ocean were 
planned and organized at the Long Dis- 
tance Navigation School. 

Meanwhile, America’s record, made 
June 4, 1930, by Lieut. Apollo Soucek 
of the U. S. Navy, still stands at 
43,165.880 ft. 
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So You Want To Be 





Randolph Field, Army Air Corps train- Sea”. This is the first in a series of 
ing base at San Antonio, Texas, is 4 articles he will write for POPULAR 
place for a sissy. The author is, at AVIATION on his experiences at the 
present, a student at “Randolph-by-the far-famed aviation school. 
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An early morning line-up of Consolidated trainers. Many a famous airman won his spurs in 
one of these ships. 





Randolph’s radial engine overhaul section. 





Water-cooled engines have their own overhaul! base. 


by MAC DONALD H. HAYS 


T was a nice clear afternoon the first 
day of March when I parked my car 
south of the barracks, got my suit- 
cases out and started walking over the 
grass to the administration building. It 
was a nice day until I heard 35 upper 
classmen yell at me: “Well, pick ‘em 
up, mister. We don't walk around here, 
we run.” 
During tl 
that they mean what they say “in the 
army”; whether it was making beds or 


e next two weeks I learned 





shining our brass belt buckles, every 
thing had to be done with speed and 
accuracy 

The second day we all got up at 5:40 
a. m., took a quick look at our room- 
mate and ran downstairs to reveille, 
which lasts for 10 minutes, then back 
to our rooms to make our beds, shave, 
shine our shoes and brass and stand 
police inspection at 6:15. We learned 
that it was necessary to stand at at 


tention, our eyes fixed on a point stra‘ght 


ahead during all inspections and forma 
tions. The penalty for “wandering 
» around the ramp at full 
g up the orderly roon 


eyes 1S a tri 
speed or cle 


nit 
nin 


I 
| 
after breakfast 

For two weeks the daylight hours 
were filled with six hours of intensive 
drill every day, uniform fitting and giv 
ing answers to such questions as this: 

“What kind of an airplane is_ that, 
mister?” 

“What airplane, sir?” 

Or just before formal inspection at 
night when we would be standing at at- 


tention on the inside “stoop,” our eyes 
fixed on the revolving beacon light at 
the top of the administration building 

“What does the twin beacon light 
mean, mister 

“Sir, the first rotating beam means 
that this field is Randolph-by-the-Sea 
The second means that there is a golf 


course attached and tl 


e place is just a 
big country club 

Before every drill formation we shined 
our shoes and our brass. During rest 
periods at drill some upper classman 
would say, “Jab! We would hit our 
chests with our right fists in an imitation 
of pulling the rip-cord on a ‘chute. He 
would remark: “Very poor reaction time 
Mr. X., you just fell 2,000 feet before 
your ’chute opened.” 
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or 
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Sa\ 
c} 
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one, 


func 


Air 


ng 
proach. 


cade 
doubt, 


cadet battalion, 


Governing 
very action, and thorough 
its utter simplicity 


t 


is 


which none deny or betray 


taken 


regardless 


ut because 


a meal 


10es 


around 


and 


a a breach 
itself spells elimination. 


of th 


e 


not because we 


t is the 


tion of the honor 


formation, 


t back bail out.” 


position 


iON 


< 


with ba 


ck 


half-way 
ling up and sitting down and 


at attention, and the 
vs: “Everyone who 
brass 


the 


be- 
ramp 


the above paragraph 
bail out hits his chest 
it also bends his knees 


be 


straight 
it yourself for about 


lall. 
norning beginning the 
were assigned to either 
flying from 8:10 a. m., 
from 10 to 12 noon, or 
1 ground school first 
1d. We were a bunch 
sters’” as we marched to 
iry stage flying line 
est side of Randolph 
anced stage flying line 
yn the opposite side of 
is possible from “A” 
structors and had i 


sail 


out, 


Mister! 





orps 


nmander, who said 


talk by our flight cor 
be 





in part: “It may all right to run 
around or walk like a ramrod—if you 
walk—while you are in or around the 
barracks, but when you get over here 
I want you to relax. A relaxed man 
can learn, a man on a tension—no.” 

I found that our flight was to train 
on the reliable PT-3A ships, powered 
with a 225 h.p. Wright engine, carrying 


40 gallons of gasoline, and capable of 


standing up under the rough handling 


of beginners. “A” flight is equipped 
with Consolidated PT-1ll’s and “C” 
flight with new Stearman PT-13’s. 

We put coveralls on over our blues, 


adjusted the helmet and goggles, walked 


to the ship with our instructor and 


climbed in, being careful to approach 
the 


your would a horse— 


airplaine as 





That 


bag weighs between 50 and 60 Ibs. and boy! 


This new arrival is getting “bailed out”. 


how they make you run with it! 

from the left. The speaking tube sys 
tem consists of a mouthpiece and two 
rubber tubes running from our instruc 
tor’s cockpit back to our rear cockpit 
and fastens to two small metal tubes 
sewed into the helmet. The parachute 
is the seatpack type so that it acts as a 
cushion. 

After that I fastened the safety belt 
and the instructor took the plane off 
In a few minutes he let me try the con- 
trols and it was then that I decided that 
the speaking tube system was unneces- 
sary. I could hear him very clearly 
when he said: “You're skidding to the 
right, you're slipping to the left. Well, 
see you can fly straight and level.” 


During following days we gradually 


became accustomed to the ship, learned 
how to enter and leave traffic with dif 
ferent wind conditions, how to negotiate 
gentle and medium turns without skid- 
ding and slipping—and then came the 
great day when we soloed 

When a man soloes he is treated with 
respect, given rest at formations, and 





An upper classman looks over a new cadet. 





in general is allowed the place 
over—for one day ) a day 
I remember my day. 

I made five landings by myself and 
thought it was great After dinner | 


walked up to the post exchange, bought 
and 50 candy bars for 
classmen, as is the custom. At 


fellows 


a box of cigars 
upper 


supper that evening the who had 


soloed formed a line beginning at the 
staff table to pass out their candy and 
cigars. Congratulations were given and 
all were told to keep up the good work 
Our freedom was great while it lasted 
No sitting at the table, eyes on plate, 
knees together, saying: “Sir, please pass 
the meat; sir, please gun the salad.” 
(Gun: Men at end of table raise their 
hands to summon a waiter. When he 
arrives one says ease gun [get 
some] salad.’’) 

During our free afternoons or in the 
evening we learned the 16 lower class 


customs and a number of definitions 
which were to be given in the mess 


hall during a meal, or at any time in the 
barracks. An example of a definition is 


“Have you had enough to eat 
“oe. my gastronomical satiety ad 
monishes me that I have (not) reached 


that state of deglutation which is con 


sistent with my dietetic integrity 

At the end of six weeks most of the 
class had soloed and many amusing 
incidents had occurred such as the time 
I asked one of the fellows if he had 





here. 


live 


Flying cadets 
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gotten sick in the air and he said no, 
he had merely leaned over the side. But 
we watched him take a pail of water, go 
out to the ship and clean the entire 
side of the fuselage 

Another story is about the student 
who circled the field eight times on his 

flight before be gained enough 

courage to bring the ship down and 
land. The ground crew was at tl mc 
ment wheeling out the bis¢ 
device to shoot biscuits up to the stu- 
dent and keep him starving to 
death while he made up his mind. 

That biscuit gun business actually 
could be used, by golly 
what panicky cadets have 
selves stranded in mid-air 
have been many times a f 
already soloed gets stranded up there. 
One fellow was flying in 
wind one day and each time he ap- 
thought was a 


solo 





irom 


Several some- 
found them- 
Then there 
» has 


llow w 





a pretty heavy 


proached for what he 
normal landing he'd ove 
just couldn't get 


rshoot the field 
by several blocks. He 
it through his head that y 


ou’re s 








to land in opposite direction to the 
wind sock is pointing 

As to the present time, I find that 
flying is getting more interesting each 
day. Last week we degree 
spot landing stage mb to 
400 feet, enter traffic f e 
practice fields then cu and 
make a gliding turn, come in and land 
on a chalk mark drawn across the field 
Students are graded on take-off, ability 


to make a rectangular course ar 
the field, all air work, and most 
portant of all—a good landing 

Air work so far has included chat 


delles, yl 





lazy eig 





across a road, spins, steep bank tal 
spirals, and one stage on 180 degree 
side approach spot landings. 

From what little I have seen of Ran 
dolph Field, I am convinced that it is 
a fine character building organization 
for young men and can rightly be called 


“The West Point of the Air.” 





Flying Cadet MacDonald Hays, author of this 
article. 





Here Is a Real Tire! 











It’s one of the two main tires that will hold 
up the new four-engined Douglas DC-4, 
UST what the new four-engined 

Douglas DC-4 will amount to in size 
is shown by the new tire in the accom- 
panying photograph. Two of these tires 

and one slightly smaller one on the 
ship’s wheel—will be standard 
equipment on the new airliner which is 
scheduled to undergo test flights late this 
year 


nose 


If the size of this tire is not impressive 
enough, take the ship’s wing spread, for 
instance. It is 138 ft. 3 in., larger even 
than the China Clipper! The new ship 
will carry 40 passengers, will have a 
rated top speed of 237 m.p.h. and a land- 
ing speed of 68.5 m.p.h. In addition the 
liner will have a cruising range of 2,200 
miles, 50 miles greater than the present 


2 


DC-3 
Pull 'em Nose First 
ship on the ground 


| p AB OLING a 
may cause as much damage as in 


the air. 

The other day a tractor hooked on 
to the tail of a large plane to haul it 
Nothing budged ex- 
cept the tractor and the tail, which said 
rest of the fuselage 


ut of some sand. 


good-bye to the 
Planes are designed to be towed by 
the landing gear wheels, nose first. It’s 
worse when a plane “lands” in the 
water. The tail usually sticks up. 
The first thing the rescuers see is a 
hole through the rear of the fuselage 
and over it the stencilled sign “Lift 
Here.” Which means that the hole is 
the proper place to run a pipe through 
and lift the tail up on a dolly on the 
ground. So some bird hooks a cable 
through that hole and the crane hoists 
The rest of the plane is filled 
with water, tons of it. The tail of the 
plane promptly comes away and the 
f | stays in the ocean. 
Well, don’t laugh too 
thing has been done 








away. 


rest of the plane 
Sound funny 
soon for this vet 


more than once 


FUR TAKES WING 
by James Montagnes 











ECENTLY a trapper, delayed at 
Aklavik, 200 miles north of the 
Arctic Circle, chartered an airplane. 

He bundled into its cabin six dogs, his 
sled, his supplies for a winter, traps and 
other hardware, and then himself. He 
was dropped some 300 miles east along 
the Arctic coast in his trapping territory, 
within a few hours. Without the plane it 
would have taken him days to reach his 
destination, besides having to wait till 
winter had set in. 

A couple of trappers working in the 
lonely region south of Coronation Gulf 
on the Arctic coast, where there are no 
Indians or Eskimos, have planes call for 
their furs and bring in their supplies 
Nearer civilization fur posts today are 
accustomed to from planes, for 
prime fur is now flown out all winter 
while trade goods and food supplies are 
flown in. In northern Ontario the busi- 
ness is so brisk that a plane with capacity 


visits 


for three tons of payload is used. 

Everywhere in the northland this win- 
ter planes will call at fur posts and trap- 
pers’ cabins to take out the best of the 
fur catch. In a few years the plane has 
become the logical method of fur gather- 
ing. The trappers find it cheaper, because 
it saves them many days and weeks on 
the trail with the cost of food for them- 
selves and dogs, or the cost of canoes 
It has the additional advantage, accord- 
ing to the fur trade, of bringing a quicker 
turnover in cash to the trappers. 

Small profits are now the rule in the 
fur trapping business because of the drop 
in fur prices. Therefore a quicker turn- 
over on the investment has 
become a necessity. 

The use of the airplane in the fur busi- 
ness has meant a longer trapping season, 
for now the trapper spends but a small 
portion of his time traveling in and out 
to civilization. At the same time he is 
able to send out more fur at more eco- 
nomic cost, while the safety angle is of 


trapper’s 


importance to him. 

Where once he had to travel by dog 
team and canoe, with the chances of 
losing some of his hard-won fur by upsets 
in fast flowing waters during the winter 
break-up of ice, today he is practically 
positive that his entire fur catch will 
arrive at the market, for airplane acci 
dents in the north country are relatively 
few. Prime furs caught in season and put 
on the market during the season also 
bring better prices, so the trapper uses 
the plane. 

The days of the leisurely fur trade are 
gone. The oldest business in Canada 
today uses the most modern methods of 
transportation and communication, for 
often planes are chartered by radio. The 
days of the voyagers are over, the pic- 
turesque loneliness of the trapper is 
fading out of the picture, and distance has 
been eliminated. Now that fur has taken 
to traveling by air, the fur®business in 
Canada has entered a new era of market- 
ing and trading practice. 
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A Movie Magnate’s Racer 


by ROBERT C. MORRISON 


Flying is just a fascinating hobby to Amateur Hughes. This dashing young genius has spent a fortune on airplanes and 
has added an unique chapter to American aviation history. 


\ O FAR Howard Hughes has become 
the closest of all humans in beating 
the sun in its flight across the North 

American continent. 

On a very cold morning in January, a 
leek, blue and silver racer was secretly 

1 from a hangar at Union Air Ter- 
inal, Burbank, Cal The engine was 

slowly and at exactly 2:14 

m. Pacif rime, the ship splurted 
wn the long runway and seemingly 
imped into the air as it reached the 
rder of the field. 

It banked around to the east and was 

on lost to sight in the darkness and 

e from California's orange grove 

e pots. Howard Hughes was at 

he controls and was heading for New 

York to establish a new transcontinental 

which he did in 7 hours, 

28 mins. and 25 sec.! 

This flight was the greatest of How- 
ard Hughes’ series of achievements. One 
ay well remember his movie produc 
tion, “Hell’s Angels.” Aviation enthusi- 
sts at that time thought nothing of going 

1 icture three or four times. 

It cost Howard a couple of million dollars 
produce that picture, and just as it was 





about to be released the “talkies” were 
ust becoming a realization, but “Hell's 
Angels” was not a “talky.” 

This fact endangered “Hell’s Anvels’ 
it was decided to start from 
scratch and make the film with sound 

sting Hughes another $2,000,000 or 
more. When the film was final'y com- 


uccess, S 


pleted and shown to the public Hughes 
as minus just $4,000,000. 

But there was much more where that 
ame from It seems that Howard's 
ather was a very successiul oil man and 

t him an enormous fortune, and then 
l’s Angels” brorght in about $3,.000,- 


Howard loved aviation and first caught 
the “bug” when he was 14. He also 


ad a craving speed which seems to 
the characteristic of every aviator and 
iring the filming of his world-renowned 


ture there was criticism in the movie 
izazines on the swift technique he used 
n getting in and out of dr-veways wih 
is car. One of his cars was a Duesen 
berg, but even this could not compare 
ith the speed of an airplane, so up in 
e air went Hughes 
He was known all over as a rich man’s 
ind probably has held the record for 
lanes than any other single 
erson. Among his assortment have been 
Boeing 100, Sikorsky amphibian, Beech- 
raft, and a Douglas DC-1l. But as to his 


flying ability there was little popular 


cnowledge until he was the unmistakable 
vinner it portsman pilot’s race in 
Miami several years ago. His “steed” in 


is race was his Boeing 100 


The airplane is much the same as our 
Army’s P-12C. However, even an Army 
pursuit was not fast enough for Howard 
Hughes. He tinkered with his Boeing for 
some time to try and get more speed 
out of it. 

Many a prominest airplane factory 
worked on it. Douglas Aircraft did about 
$3,000 work on it. Then Lockheed took 
a hand at it. At Lockheed Dick Palmer 
had charge of redesigning the Boeing, 
and finally a few more miles per hour 
could be pumped from the ship, and soon 
after Howard won his first race. 
Apparently, Hughes was well satisfied 
ith the work Dick Palmer did on his 


plane as Palmer is now head man in 
Howard's own concern, Hughes Aircraft 
Co. After leaving Lockheed to join Vul 
tec, Palmer kept up his contact with 
Hughes, and the two of them began to lay 
plans for Hughes’ present record break- 
ing speed ship. 

All of Hughes’ exploits have been 
shrouded in secrecy, but the development 
of his racer was more so than anything 
else he has undertaken. It has been said 
however that Dick Palmer and Hughes 
differed as to the design of a racer. Dick 
thought a racing plane should be long 
and thin and Hughes though it should be 
short and fat like a Gee Bee 

lo finally decide this question wind 









HUGHES 
Transcontinental 
Racer 

1936 

















ba 














POPULAR 
AVIATION 














46 


tunnel models were 
the wind tunnel at Caltech, 


noted institute. This was a 
Hughes’ expense and unc ler 
vision of W. Curtis Rockefe 
winner of the Sperry Award 


meteorologist for American Ajit 


Finally, the “perfect” desig 


























rived at, and immediately engineers 
draftsmen began the ng 

of detailing its construct [It was 
have the long slim fuselage t 
Palmer had desired 

At that time Gerard Vultee 
competent chief engineer none ¢ 
Carlton Strycker who is now | 
engineering school of the ( tiss-Wrig 
Technical Institute for Aeron: ( 
Strycker took an interest in the pla 
was given charge of the stress 
his spare time at night 

When a plane is designed to d 5( 
m.p.h. as this one was, the stres 
has his troubles. It is said that b g 
moments of over 1,000,000 é 
encountered. Thus the structure 
be built very strong, and the wing 
almost a solid mass of wv | S 
sequence. 

The fuselage was of all-met t 
tion, and since the metal ski1 i 
thick, the rivets were ec 
make a smooth surface over the « 
fuselage. 

Carl Strycker promoted 
building a keel in the “belly” of the 
lage, and after much d on F 
became a part of the airplane, | 
ing an important part in saving H 
Hughes’ life, an incident wl é 
relate later. Though t 1 
good points such as f é 
structure of the plane, it made t 
heavier and reduced its fuel ca t 
However, various parts of the race ( 
stored away in the keel, such as ( 
Sperry gyro instruments 

The remainder f the fuselag 
more or less conventional in desig1 
had in its nose a Pratt & itne 
Wasp engine that developed g 
h.p. normally and pa \ 
horses when full out 

The wing was a we t. | 
of all-wood construction wi 1 
smooth plywood covering his f 
was over an inch thick when put o 
was then shaved down about a fourth 
an inch to give the wing a perfect ai 
section. The plywood was tl é 
until it was as smoot 
painted blue, and finally waxe ) y 
spars were used in hw ut t 
when all the reinforcements ar ts 
were completed to them they we 
tically solid spruce beams 

Two hundred eichtv gallons of fue ’ 
be carried in thre ot t locat 
the fuselage. In all the racer 
approximately 5,000 Ib 

Hughes was naturally born an 
neer. Though he did +t have n 
school training along those lines, he 
exceptional practical engineering k 
edge according to men who have ed 
with him, and he knows every det 
his ship thoroughly. When t v 


(Continued on page 64 





Just a Pilots' Get-Together! 














wey alee 






These are Italian airmen gathered in the Piazza Venezia, Rome, during recent ceremonies 
celebrating the Lith anniversary of the founding of the Royal Italian Air Corps. 


S' IME idea of what Italy’s vast air airplanes that are in fighting trim today 
““ power amounts to may be gained  Russia’s air forces still stands at the top 
om the above photograph. And these of the list with approximately 7,500 ships 
ire just a few Italian airmen who hap- while Germany has climbed to second 
ened to be on hand to attend the place with approximately 6,500 airplanes 
eremonies. This group was estimated The United States is sixth among ait 
oughly at 1,300 pilots. powers, having dropped one place when 
Today Italy ranks third in the air Germany climbed to second place. This 
es of the rid Mussolini has country’s total litary air equipment is 
issed a fleet of approximately 5,400 said to be approximately 2,100 ships. 





The Operating Cycle of the Junkers Diesel 
by AUGUST BUSCH 


S° many readers have requested in pression (Verdichtung) 
. ormation reg I c f spritzung) : and exhaust 


arding the operation of and 











Ignition (Fin 
( Auspuff) 

that we are The the two 
diagrams re- pistons 


engine movements (apart) o 


/ 
first scavenges out the burned 














cently published by the Junkers com gases from the first explosion and pro 

pany. vides fresh air (Spulung). Then the 

lhe longitu ections taken through pistons move toward each other on com 

t vlinder at t top of the diagram pression: Verdichtung: Then injection 

the p i sitions dur the and ignition (Einspritzung) At the 

ls of scavenging and intake vi end of the stroke, with the pistons fat 
ment at the (Spulung) g com apart we have the exhaust (Auspuff). 
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The 


NATIONAL AIR BOARD 
S a VS — Unbiased Opinion to Further National Aeronautics 


MEMBERS OF THE BOARD 


Richard Aldworth Betty Huyler Gillies Augustus Post D. W. Tomlinson 
A. Raymond Brooks Randolph F. Hall George B. Post Grover Whalen 
Ray W. Brown C. S. (Casey) Jones Dean C. Smith E. Burke Wilford 
Reed M. Chambers C. T. Ludington Earl R. Southee R. C. Wood (Paris) 
Richard H. Depew, Jr. J. S. McDonnell, Jr. James B. Taylor, Jr. W. C. Young 
William C. Fleming 


ALEXANDER KLEMIN, CHAIRMAN 


t th meeting of the Air 
p Boar 13 members were present 
4 jsut there were no untoward 


e “unlucky” number 


lapsed after eating his 


\s is now traditional, a numbet 
distinguished guests were present in 
rd Outhwaite who, in 
it ith ( T. Ludington (a 
ber ng so much for the Avia 
Muse of the Franklin Institute; 
l I chief engineer oO! \ero 
suran erwriters, well known ex 
ment of t cause of aviation safety; 
}. B. Bartow and S. Lewis Ziegler, 
whe t the end of the meeting, gave 
teresting demonstration of the Bar 

V Ce rport lighting system 
B Y S 1 TRANS-ATLANTIC AIR 

ACH 

Vher 3 Kimball, the famous 
1 of the New York weather bureau, 
ide his ld speech pointing out the 
vers oi t trans-Atlantic air race, he 
ted strong wave oO! protest Now 


e Department of Commerce has forbid 








leparture of aircraft from United ° 
Te cad Utne eecnes een 8 os 2 ; ; : 
‘ > e race will in all p ob Howard Hughes (left; also see page 45) confers with Grover Whalen, director cf the coming 
tv 1 ve held Strictly speaking. New York World's Pair d member National Air Board. Hughes was recently appointed an 
a ‘ wa advisor to the 9 event for which New York is already preening herself 
Jepart t has no legal authority to 
but it can withhold the inimitable fashion made the most spirited —_ little purpose but the creation excitement 
R. licer ind make things very un- attack After all, races brought business and the gaining of temporary alory 
e participatn as to the manuiacturers and induced pro, 2. CONGRATULATIONS TO LIEUT. RICHARD 
Quick told us ress in equipment and orders for some ALDWORTH 
: : ; _— . 1 . "1 -_ f amt 
\ ssion led to the general four million dollars of equipment wert . . , 
' ; 1] ' ors On Saturday, June Sth at Mitchel 
clusion that such adverse action was now cancelled And even if several air . ‘ . , 
: 2 : ; : S Field, Long Island, an Air Board mem 
irrante Sut some real argu craft went down in the Atlantic thi ; ne 4 2 
; ‘ . : ber, Lieut. Richard Aldworth was deco 
nts this and similar races would in no way reflect on Pan Ameri ; : _— : 
: : ; 3 rated with the Distineuished Flvin 
re set forth and merit placing on the can Airways operations. Still it was not , , : 
‘ ’ : : 4 Cross. An imposing ground and aerial 
ord with the ban on this particular race that : 
~ ‘ oe ‘ . review marked the event 
\1 Out ‘ te t uueht it would be a Mr J mes was concerned What seemed 
| | 1 1 } : | ‘ On a motion ucust fost, unan 
e pit ‘ idventure were take! to him indefensible Was tlie iInconsiIs na mo n of Aus = ea ‘ nan 
ian | ) ’ 
, none ried. th ir Boar: tende: 
of the (One of the reasons pe ency of the Air Commerce Bureau, while mously carried, the A I ird extended 
; 1 ’ i 1e ies y ti! ions ‘ 
trave ir is that they thereby fcel Merrill’s flight to the coronation and its heartiest congratulations to Lieu 
: , : 
, , | } ’ li h, v Wi res] sibl 
elves participants in adventure, and back, and Amelia Earhart’s somewhat tenant Aldworth, who wa esponsibl 
h _. - m - - F y S r > } ( 
trifle superior to the commonplac« purposeless jaunt around the world were tor bringing down seven —— om 
elers on the rail. No game is wortl regarded with favor. man airplanes during the orld Wat 
- , : 1 | 1 t is not amiss to remember trom time 
ins Mr. Outhwaite (an ar Though Captain Depew forcetully It is n , ‘ - 
¢ | ( me hat splendi hgehting service 
t ya t I unless it has some ele pointed out that in the trans-Atlantic to time Ww t nar neg 
: ne 144 : | our modest flyers rendered during the 
ot 1 Since the external cry t race contestants would have to tare the N i] a , 
} ] é ssO wi men tf equal caliber re 
ition is for safety, it is at weather more r less as it came while war . : mn , 
: . : ; M Earhart uld pick and cl , wanting in the United States should it 
st retre ng to remember that danger LISS arnart Could pick and Choose hel } } } | 
- “ > 1 . >) be torced into the mishap t an 
its own especial charm. And Mr departures, the Board felt that incon . P40 . . ‘ ~ * 
; z , other great war 
lington’s reference to the Indianapolis sistency there was ” 
tomobile races emphasized this point If races act the Atlantic are to be for 0. SHOULD HELIUM BE SOLD 1 ERMAN All 
€ biddci fie i Cc Wt nou d Dé ippiied SHIP IN KI ‘ 


+} 


But it w ( ey Jones who in his ow1 lo other similar adventurous eff orts ser this timely 


_ 
=“ 
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topic recalling the arduous process o 


helium manufacture. When the natural Can the Rotor Plane Be Perfected? 
gas containing seven to nine percent of 


} cont | by LYNN C. THOMAS 
helium is treated, 


there 1 no 





P tray this most iner 


ingenuity that ca 
yas, valuable because of this inertness 


‘There is nothing to be done but to freeze 


huge masses of mixed ses r 
almost unfreezable helium remalt 
When the costs of trz tatior 








helium via tank car are taken 
count, it is no wonder that $6 
cubit feet 
minimum, 


seems to he the irred le 


In some 
government has been blamed for re 
ing to sell helium to Germany and thus 
being indirectly responsible vr othe 
Hindenburg d'saster ‘Nothing t 


said W. C. Young, who should kr t 


quarters the United States 


situation if any one does Ten years 
ago, the Goodyear Zeppelin Cory 
. - - Isseens t + , " . . ‘ . 
and the former Hel Corpo ( This weird contraption startled many an airport-goer Just a few 


America could have readily secured per 











rotor planes have flown but their stability 











years ago. Experimental 
is so negligible as to make them dangerous. 





mission to sell helium to Germar it 
they refused on two grounds. First, be 
cause Dr. Eckener did not nae ri] SS INCE 1903 when the W right broth- on the cylinder directly toward the areas 
drogen a hazard; second, because he “ ers astounded the world by makin of rarified air and directly away fron 
with its lesser lift meant serious the first successful flight in a heavier the opposite ld of highly compressed 
payload. than-air machine, many men have died air 
However, that is past histor n the effort to further develop the sta- Several types of rotor planes have 
is more important no s whethe é bility speed, power and | ot the been developed in the past few years; 
lations for sale of this gas to Eur modern airpla lany have als iven and these, always allowing for minor 
should be favorably ompleted t their lives in the unsuccess/{ul att npts Variations, seem to exhaust the possibili 
The argument against the grant { roduce a rplane that l ris¢ ties. 
such privilege s is a military one d de cend ert One of these types of rotor planes 
should we release heliun 1 and The helicopter vh:ch gained such employs wings of ordinary des gn 
eign airships more ft sible in Op ro ence a f¢ ears ago, does not though shortened to about one-half o 
when such airships mig t cor be sho ny promise of being the answe1 the average length. In this design, out 
be used some day to atta K Ne W y to this problem. The autogiro, an adap rigged rotors, somewhat shorter thar 
City? Mr. Young set forth the f lov tion of the |] opter principle is the the wings are employed as extensions t 
paradoxical argument a lin = closest type yet that has shown an the wings 
to foreign HEPETeStS would a e roniise Dhe have been developed Ss Che proponents oO! rotor airplanes, e 
defensive _measure Once addicted that they can take off at about a 45 ploying the Magnus Effect, make many 
ee eee re “ i ; 1 ° e€ angie and land at an angle of claims for this type of plane. They con 
‘ . Pi bape 4 SU degre¢ tend that a rotor plane will afford ap 
ble ol operating wi , a es - Before one speculate on the feasi proximately ten times the lift of the 
their carefully rationed supplies of , eel eee eh a s dard airplane of the same size and 
were suddenly cut off And cert ial pe a ee ee ee wrainy sag egg eos ge eben be o 
; ary to look into the history of it weight Phe so claim that with this 
humanity would urge us to ma t . sp .™ s oa re 
ater ; atihien 4 aca ) ication in the fields mcreased iit, a rotor plane will carry 
precious gas ava bat In 1853. He Gustave Magnus, a Many times the load of a wing plane o 
On the strength these reaso1 ( stinguished German chemist and phys the same size and weight. They do not 


pleas, the Air Board recommen 














ist rst des ed his theory, which promise a vertical ascent or descent as 
sea a dig: vag pt ana ae versally known as the the pull of the propeller precludes this 
¢ remuneration sho , Magnus Theor but they do ma ntain that a rotor plane 
OF EXPE Service) ‘ro Profess Magnus’ discovery it will make possible a more abrupt take 
“That helium should be pr was learned that, if a current of air is Off and landing than an autoviro 
to foreign interests Carrying . lirected against a smoothly polished re Phe difficult of gliding a rotor plane 
bona-fide commercial perati olving cylinds whose circumferential to earth in case of a stalled motor has 
caretully ratione intities peed is greater than that of the air cur bee n« of ‘ chief irguments 
quate tor such mn but t ent, a force is directed against one side ivainst s type of plane rhe doubt 
large enough to provide militar ' ri re = to the face that the sus 
yepnater ds er oh el . explanat is simple. The lay taining su es of a rotor plane must 
onan ’ — 4 ™ é next to tiv er r¢ vol € with be COn.eX, I | itin a vreater a leal 
and that sale of hi hae — ( nde Io! thé reason that tlre ave than t be contended with whet 
strictly on a cash basis tion between this stratum of ait liding on the conclave surfaces of thie 
4. METAL-CLAD V. RUBBER COVERED A i] e cylinder is greater than the frictjo1 erage type of wing 
Let us assure our reader that t mole les against each other One of the latest developme nts of tle 
liberations of the Board are n rap of air currents Magnus rin ‘ an be briefly de 
in the friendliest manner, though it th the ve the cylinders pro cribed. It i iposed of a normal 
mally. This does not preclude wv é partial 1 on one side airplane wit the wing section is « 
controversy at times As was the linder a rresses the rol Course odifie » that the rotor ma 
when Mr. Wilford urved that e\ the iriance of air pres operate with th lost efficiency, als 
large 5,000,000 cubic foot airs! ps ( ( \ ictically constant the upper win irtace in the rear o 
be of the metal-clad variet factors oO an s the t] leading edge concave instead ol 
Young took the Opposite ation o us léffect convex so that the rotor is Iree to spi 
(Contiiued , es will be re seen, exerts ¢ ( ¢ (¢ page 03) 
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Elements of Airplane Design 


by RAOUL J. HOFFMAN 


This is the first of a series of articles on the design calculations entering into lightplane design. The methods are very 
simple and extremely brief, requiring no technical knowledge. 


ESIGNING an airplane or any 

other engineering unit is based 

on empirical or scientific data de- 

ved from tests of full-sized airplanes 
or reduced scale models in co-ordination 


with some workable theories. Most data 
are carefully guarded by each individual 
designer and especially by the manufac- 
turers, for most designs depend on the 
location of the plant, the number of units 


ind the previously built planes. 
the method of preliminary 

» have a fair degree of 
ftom must follow along 
conventional lines with only minor aero- 
dynamic and structural improvements. 
The estimate should ascertain the gen- 
eral dimensions and performance expect- 
ed of an airplane carrying a number of 
passengers with an engine of known out- 
put, as well as the approximate gross 
weight. 

The gross weight, a decisive factor, 
may be estimated if 550 lb. are taken for 
the pilot, 500 Ib. for each passenger or 








co-pilot, 4.75 for each horsepower of 
the engine, and 1% times the weight 
of cargo or the weight of special equip- 
ment. 

\nother factor dominating the airplane 


design is the stalling speed (often called 
the landing speed) which is the lowest 

eed possible with a certain wing load- 
ing and a certain wing section. For esti- 

ating purposes a medium thick wing 
(12 to 13 per cent) is used, which will 
ive the stalling speeds indicated on 
cale No. 1. For wings with flaps the 
lower graduation is used. Usually the 
stalling speed is assumed and the wing 
loading found; then the total weight is 
divided by the wing loading and thus 
the wing area obtained. 

[he area of a rectangular wing is 
equal to the span times the chord, which 
makes it possible to have a multitude 

plan forms. The ratio of span to 
1ord is called the aspect ratio (A.R.) 
isually from 5 to 8, with an average of 6. 
ividing the area by the aspect ratio 
he chord factor is obtained. Then the 
hord may be found by using scale No. 2. 
Multiplying the chord by the aspect ratio 
the span is determined. 





In case a biplane is designed, about 
60 per cent of the total area is used to 
estimate the dimensions of the upper 
wing 

Having found the span and the chord, 
a rectangular wing may be laid out. In 
ase a tapered wing is wanted of the 
same aspect ratio and area, the leading 
or trailing edge may be rotated about 
a point located at quarter span. A taper 
f 2 to 1 will be as good as any curved 
plan form. The often-mentioned ellip- 
tical plan form is too pointed for small 








Here Are a Few Airplane Design Factors 











PRELIMINARY AIRPLANE DESIGN 


GROSS WEIGHT-S50 LB ForPicot, SOO LB. ror co-PiLOT OR FOR EACH PASSENGER, 


4.75 LB. FOR EACH BRAKE HORSEPOWER , AND | Jg TIMESTHE WEIGHT OF et SPECIAL 


STALLING SPEED =——— 
ee = _ bs - » i . 9 : MILES P HOUR 
= I i 7 wins 


LB.RSQ.FT2 * &§ 6789800 is o 3p : - LOADING 
— = 


’ ] dl . t “ a ee %, ( l ) 
20 30 be) J, 70 al ‘sh ido so 
Pp MI P HOUR ITH FLAP N 
== ae STALLING SPEED MILES. W LAPS Dow 
TOTAL WING AREA= opiviDE GROSS WEIGHT BY WING LOADING TO GET WING AREA 
AOR ada Balai tas 
ASPECT RATIO: RATIO OF SPAN ANDMEANCHORD USE ASPECT RATIOS (ARs) 
ran ees Pe DIVIDE WINGAREA BY ASPECT RATIO TO GET CHORD FACTOR. THEN USE SCALE 


SIXTY PER CENT OF 


WING AREA 
For upren wing §4=« SHORD FACTOR + ' ' 2D D Dp S50 60 «D i900 





wa 








WING CHORD in FEET ——e— 2 3 “a 


MULTIPLY CHORD BY A.R 
TO GET SPAN Pivot. 4---4 





TAPERED WING 
FROM 


STRAIGHT WING 


EQUAL AREA QUATER -o1 \ 
SPAN | 
SEMI SPAN——» 











ELLIPTICAL WING 4.R.6 
SPAN= 4.7 * CHORD _____ 





a 
OER MULTIPLY SPAN BY.70 om USE SCALE BELOW 
LENGTH ao so 50 70 
oe SPANIN Feer '5 20 ad =o 
R -_— 
QUERALL LENGTH 7 1 “ ne a ab 
FUSELAGE @ 





WIDTH — SINGLE seater 20”, POUBLE SEATER 35”, FoR WALKWAY 1D” 
HEIGHT — OPEN 30” CLOSED 45” a 
LENGTH= PILOT COMPARTMENT ‘saat \~ EACH PASSENGER en" ~ SEAT-IS**!5 




















MIN. DIMENSIONS oe tt eT +<— CONSTRUCTION OF A PARABDLA 
2 <I —= - WHEN TWO TANGENTS AND THEIR 
ed LAY DUT~ 3 of POINTS OF CONTACT ARE 
POINTS OF BIVEN 
4 
RADIAL ENGINES s ps contact A 
Jat - 
pam. os" - i WIOTH OF Tor FOR 
QVERALL LENGTH | TAIL ATTACHMENTS 
23"-5s! . = - 


FIRE WALL 


PEDT> 






RUDDER PosT 
r 


COWLING a passen 
DI = 


REAR SECTIONS MAY 












FRONT SECTIONS ' 
@ CAREFULLY STREAMLINED HAVE STRAIGHT LINES 
seit WING AREA IN SQUARE FEET 
crm 100 sO 200 2s0 300 350 
TAIL AREA 
as 30 ido " 20 «6180 «6140 «(S0Is 
HALF OF LAYOUT SPAN OF HOR.TAL SURFACES IN INCHES 
R VERT! TAIL 
Bee MULTIPLY EACH DIMENSION BY SPAN ———o 


AILERON ————22% oF cnnrp, 40° oF SEM SPAN 


SELECT BASELINE SUM OF ALL BASE LINE 
BALANCE __ MOMENTS DIVIDED BY SUM OF ALL 
ee WEIGHTS WILL GIVE DISTANCE FROM 
&B- BASELINE FOR CENTER OF BALANCE 


MOMENT= WEIGHT TIMES DISTANCE 


WING LOCATION 
C.G.aAT 25 TO 30% 
OF MEAN CHORD 


LANDING GEAR — 











SLOPE TO VERTICAL 
1:5 NO BRAKES 


—! tm 
ia = BASE LINE 


o'Mm Ceamance 
pBT Sada taland 
30p0 
he de ee A A 


Two aaa a ~ TIRE SIZE~ rm 3 198-3 199-3 2210-4 






SAO: as wen op 








POWERLOADING TIMES STALLING SPEED WITH FLAPS UP 
PERFORMANCE ono sp s00.. 890 590.400. +~=—s«goD 2g0 1S0 
! 


ESTIMATE ©+ rt ~~ 
L516 7 eB 3.5 4 


9 
SPEED RaTIO~TOP SPEED/StaLLinG SPEED 


MULTIPLY SPEED RATIO BY STALLING SPEED TO GET MAX.SPEED aT SEA LEVEL 
POWER LOADING 











200 1sD 
TIMES STALUNG-® 27900 Oo 490 3 
SPEE? 4 _ i " 
ABSOLUTE CEILING = ws Is. goo B0.pOD | oo Freer 
Ah. t i 4 : rt www! —_——- a a i dnl. 
0 2500 sooo 7500 10. Di s2,000 16,000 





DIVIDE BY POWER a TOGET CLIMG INFEEF THC FIRST MINUTE 
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areas anda plan form of 1 araboli urves 
should greatly improve tl fort 

The overall length of an airplane may 
be made a function of the spaz 


Landing Gear Stresses 
by CONRAD J. MORGAN 





percent ratio would 

age which is used on s 

mine the overall lengt 
The next item in design 





Using the minimum 

for the pilot’s compartment and 
spacing of the passenge pate. 4 
outline may be made with a maxi1 
thickness at 33 per cent ts 

Other dimensions t Y nsidered are 







SHOCK CORD 


the diameter of the cowling, the over 
length of the engine (including tl 
gine mount), the fastening of t 
post, the space for the tail skid 
ample distance betweer 
bolts for the tail surfa 

The area of the hor 
should be at least 13 
the vertical surface it 


FRONT VIEW 





of the wing area. Scale N 4 gives 
span in inches of the tail surfaces 
cent) if all dimensions of the sket 
multiplied by it. Use half of the 
for the vertical tail surfa 
For aileron dimensions 25 


C.G. OF SHIP 





—— RESULTANT OF LOADS RESULTANT OF 
Cc IN STRUTS SHIP TO GEAR 


| 
36" 





the mean chord and 40 per cent of the 
semi-span should be used 
A very exacting job should be d 





in estimating the center of balance or the 





enter of gravity ( SIDE VIEW 
ce *r Of gra y (I 7 Vine Det ¢ 
of all failures may be traced to the wrons SKETCH OF LANDING GEARIN LOADED CONDITION 


position of the C.G 














planes 

















en = st step in running the stress shown in the above figure; it is drawn in 
The C.G. should P ) ) he | 1 
: ‘ sige analysis oO ne landing gear is t the loaded condit 
vertical and horizontal ition. Ass ok | ' ee : 1 j 1 
; Aer ie id the load tactors required and Level landing load fact is y 
ing a lorizontal and ver cal base the height of the free drop in inches 3.00 + 0.133 5.48 3.73 
adding all moments (weight times 1 | 5 72 
mi a 1 a a cee Raa rhree-point landing is also 3.73 
tance) and dividing tl sum by the t ee artment of Comm a =< 2 1 1; 
iol . ' , tit 7-A the £ ; e ire found 1d landing the appliec id s 
weights in he e distar t rate ’ be dees et Necsted tere sant ol 10 3.73 75 280 1 nds 
respective bas lin S und mo ¢ V seVEL 1ANCGINS LOYr alrpianes < ‘ , 
. I st AS¢ . ena een en ” "i Height of free drop: 0.36 40 
shoul vcate at 25 nm ere, ae er one ousand pounds gross weight taal 
( so at 2 14.4 inches 
cent of the mean aet nat I 9 ,UU0 ) | 
seaainad in at \ : In measuring the angles between the 
ust Delow the thrust line the pr <.5U . is the ; ° , 
J "a : Struts it 1s necessary t the landing 
The location of the landit 1 W *,JUU ar is in tl | l 
‘ of t : gear 1s in the loaded th the 
be in a certain relat ] tion t ) Veignt or ft nip in pound shock absorbers I the full extended 
C.G. in order to pre nt no For airplanes o ss than ne-thou condition, for it is this condit n we are 
, 1 l,- anvatl ] tal «4 j 1 > : } } 
was found that w sand pounds gross weight, n 3.00 + interested in as the loads are muc 
line, the line passing s. whe s tl i reater when the gear is compressed 
of gravity of the plat 1 t er square foot The factor need not Then in the level landing condition 
should have a slope to 1 verti exceed 4.33 in either cas¢ Chree point the load t ss: are 750 
less than 1 to 5 if no b re é nding shall be the same as level 2,800 pounds Chis is divided between 
a slope of 1 to 2 ( ( inding the two wheels so that each wheel takes 
1 ' ee 22 > eS , Ser 
\nother point to mnsider¢ t Side-load lat g introduces a new €.800/4 1,400 pounds. This is applied 
correct location of é ’ oad equal t r at the center-line of the wheel. One side 
is the angle the ee “ie Senlane (less land only need be analyzed 
t rplan | l 


ground line in order to enable a thr ng gear) times o1 ; the { | Then to find the load in the side strut 














point landing. This angle is from 12 ats : shall be assumed \ on the drawin Chis is the load in 
18 decrees ins ‘al oint of contact on Doth of these struts and is called t 
3 i : lean ’ } 9 ] ++ 1] | 
a ee ee ae ne wheel with the ground in a plane ‘"¢Sultant of t oads, it will be broke 
‘ , : : down in ‘ta individual 1 1 ] , 
mensions of the airplane, t main normal to the plane of symmetry ae tee, — a Seen, Sees 
Pri » f som e anneny f | } ht fr 1 . 1 1 l 
tormance figure may ) ppro L he elg ) e drop in inche lr" 120 ) 14 
° > 3 ‘ ‘ ‘ ! s A ) 
with the aid of scales N 0 times ( culated  stallin , 1 : wi i iainaaas 
‘ 5 se. ner ge f ; J . , : a sin lY 
\n illustrative examp \ show peed in mil iour. Need not be | 
use. re than 18 inches for conventional ; VA > 
ee S829 400 3,800 pounds 
\n airplane carrying one pilot at planes 3 I5¢ 
3256 
passenger is powered by a 70 h.p. e1 Now let's ana e landing-gear in 1 
rhe estimated gross weight is 1382 the level landi nditio1 Fa } , . 
e ievel ianding J ndition O© a hypo Che load it S ck strut B. is 


An assumed landing sg] | 40 1 thetical airplane ‘of 800 weig! 1( 
. a9 ; - : mis _— Sul ‘ 
(with flaps down) w require a 1 nd stalling s 1 of 40 m.p.h. It has pa 


. e ¢ _ ‘ : , - = 7 me : I 
loading of ) Ib./sq. ft W th flay +0 sq. it. of wing area, a wing loadin sin 43 140( / 62820 1400 
the stalling speed will ; 48 pou juare foot. The land 3956 - 
. 1 y 1 ‘ - 
(Scale No. 1.). ne tot ving a geat eigl 90 pounds 2,920 pounds 
(Continued \ a e | ng gea . (C 





Continued on page 68) 
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arachute Jumpers Are Funny 


by DAVE GOLD 


Here is what a parachute jumper looks like to an air-minded groundling. And a fellow who's helped these leaping um- 
brellamen with many an unruly ‘chute ought to have a good slant on them. 


CAN now well understand the mental 
agony that Napoleon went through 
[ too, in my young 
ned to a life of living with 


during his exile. 


myself, and I. To the bargain, I find 
f becoming slightly neurotic due to 
he causes of my degradation are my 
sh, so called sense of humor, and a 
near-disastrous parachute jumps. | 
a isfortune of belonging to that 
lass of people which laughs at the wrong 
1e and wrong situation. 





The goofy antics of the movie comedi- 
ns will draw a giggle out of me. But, let 
a person in front of me, and 
rson execute a pancake 
landing on the icy pavement. The worse 


nere appeal 


let that said pe 


he landing, the more lusty my laughter. 
So, dear reader, you can easily imagine 

at I’m not the kind of person that is 
vanted around 


Being interested in parachutes, it was 


ite natural for me to befriend the 
ute jumper at our local airport. After 
hile, I was given the important task 


helping to pass the “hat” (a tin can) 

und. However, it was after each jump 
hat my most liked jobs began. 
to run after the jumper and 
pse the parachute when he 
i 1a lot of self-importance, 
arefully roll up the ‘chute. Everything 
ent along smoothly for a few weeks, and 





ded, and, witl 


[ became re proficient in my little 
isks 
One Sunday the jumper arrived with 
sore ank Rather than disappoint the 


usty crowd (it took only 15 minutes 
» get a layer of dust behind 


ra pers 
e ears and under the eyes at the airport) 
e decide go ahead with the jump. 


However, to enable an easier landing, he 


planned to en both parachutes on the 
Vay d wi 
It was a queer day. Mr. Wind, though 
ot blowin st, was a bit tricky, and 
kept blowing dust and paper around in 
nall whirlpools. Nevertheless the antici- 


pated jump went through as scheduled 





Soon I w trotting along trying to 
auge where the jumper would land 
Chere he vas overhe ad, OC casionally slip 
ing his ’chute. My face was a mask of 


eriousness 


About 700 feet from the 


round, the jum started to open his 





his is done by feeding 
he parachute to the air by hand, after 
rip cord has been pulled. 


The canopy was well out of the pack, 


and star g to billow out in front of 
e jumpe It was then that Mr. Wind 
got in his dirty work. The reserve 'chute 
took a course around the back of the 
jumper, and headed right into the open 
arachute overhead \ bad entangle- 
nent was very probable 


rapidity, the slightly 
started to pull in the 
He soon had the entire 


With amazing 
worried ’chutist 
reserve Canopy 
canopy piled in his hands. It was im 
possible for him to see where he was 
headed, because his chest and tace were 
covered by the silk mass. 

I felt myself starting to chuckle at 
the awkward looking figure at the end 
of the parachute’s shroud lines. How- 
ever, | controlled myself, as everyone 
else was deadly 
narrow escape. 


quiet after seeing the 


The jumper neared the ground, and 
right in front of my eyes, 
he landed. He hit like a sack of flour 
carelessly thrown off a truck. Landing 
rolled onto his back, 
and ended by doing a brief, vertical stand 
on the back of his neck 


I was nearby, 


on his heels, he 





The author hard at his favorite profession. 


My self-control was poor. I burst out 
in an uncontrollable fit of laughter. The 
jumper looked up from his sitting posi 
tion on the ground with a look of sur 
prise and murder combined. As soon as 
my bit of hilarious hilarity was over, | 
solemnly rolled up the ‘chute. 

My next show of my preverted sense 
of humor was soon to follow Like all 
parachute jumpers, my friend had a lit 
tle invention of his own. His prize mas- 
terpiece was a specially constructed pair 
of rubbers. These fitted right over the 
sneakers that he wore, and helped to ab- 
sorb his landing shock. 

One day, forgetting to bring his sneak- 
ers, he decided to wear the “shock ab- 

right over his regular oxford 
This later proved to be his un 


sorbers” 
shoes. 
doing. 

Out in the center of the field, I stood 
and watched the jump with a tension that 
I've always experienced at the sight. A 
brief free-fall, a flash of silk in the dying 
sun, and the ‘chute was open 

[wo specks falling from the jumper 


caught my attention. Probably his hel- 
met and goggles, thought I to myself. 

I soon discovered that I was greatly 
mistaken. As he floated lower, I no- 
ticed that instead of rubbers project- 
ing from his pant’s cuffs, a pair of stock 
inged feet were in their place 

In a flash it dawned on me as to what 
had happened. The opening shock of 
the parachute had flipped off his com- 
plete footgear, just as easily as you would 
your night slippers with a smart kick. 

Fortunately his descent was slow due 
to the calm nature of the wind that day 
Unfortunately, he was headed for the 
worse part of the field, which was strewn 
Landing on 
a jumper’s feet 


with small, jutting rocks. 
that stuff was worse for 
than solid concrete. 

I ran to the spot at which I thought 
he would alight. He came in, but thanks 
to his slow descent, he was able to make 
a standing-up landing. With his face 
a picture of every pain imaginable, he 
started to hop around like a crazed kan 
garoo doing a version of an Indian war 
dance. The sight was too much for my 
inverse sense of humor. 

With my head back, and salty 
rolling past my dusty cheeks, I laughed 
his time the jumper looked at me with 
he look 
not there as before, and very conspicu- 
ous by its absence. 

However, the straw that broke the cam 


el's back, and almost my neck, 


tears 


murder in his eyes, t f surprise 


came a 
arrived 
all decked out in a new pair of cover- 


few weeks later. The jumper 
alls. My heart skipped a beat in anticipa 
tion, as he told me of his intention to do 
a long delayed drop, as the crowd, and 
the collection, looked good. 

With a tinge of impatience, I watched 
the plane carrying the jumper take off. 
It ascended in a slow circle. Finally 
reaching the desired altitude, it headed 
across the field. With its engine cut, it 
slowly glided. I could see a speck get- 
ting on to the wing walk. 

\s the 


sky, a figure detached itself 


plane flew across the sunset 
Down the 
figure hurtled at the mercy of gravity, 
with a neatly folded 24 foot disk of silk 
to soon fight its pull. 

My eyes were glued onto the rapidly 
tumbling body. Bad business this tum- 
bling. Nearer the earth he fell, no 
longer a speck, but a visible man’s body. 
I expected to see a mushroom spread 
over the figure at any moment 

The falling jumper pulled the rip cord 
What was enacted before my 
fleeting moments, | 


eyes the 
have no 
desire to see again. The ‘chute 
jumped out, but due to the tumbling ac- 
tion of his body, the little ‘chute mo- 
But the 
pilot 


next Tew 


pilot 


mentarily caught on his neck 


damage was done. Before the 
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*chute was quite clear again, the silk can- 
opy wound itself ’round the jumper 

All we on the ground could see was 
his hurtling body, with the silk folds 
flapping around him. I felt sick. I was 
entirely void of any desire to laugh, or 
even grin. 


I watched the struggling figure 





ing to loosen the folds of the parachute 
that seemed destined to be his burial 
shroud. This time running, not trotting, 
I arrived near the spot where it seemed 
his body would hit 

Up in the air the jumper worked fast 
and cunningly. He succeeded in looser 
ing the entwining folds. With one hand 
he found the rip cord of his reserve ‘chute 


and pulled it. With the other he ther 
grabbed the reserve canopy and gave as 
much of it as possible a push between 
his legs. This was the only free place 


f 

We on the ground saw another white 
canopy shoot away from the doomed 
man and pop open [I stood transfixed 


at the change in events \bout 450 feet 


separated the saved parchutist and the 
hard ground. The main ‘chute in the 
meantime had entirely loosened, and, t 
our amazement, was starting to open 


also. It hadn’t quite filled, when with a 


“splat”, the unlucky ‘chutist landed 

a small mud pond, and fell over 

his hands. The ’chutes, relieved of their 
load, spilled air and fell forward, luckily, 
on dry land. 

He was a sight to behold as he wa 
out of the mud, disgustedly shaking off 
the mud with downward, jerking moti 
of his arms. 

When my eyes fell on his once new 
coveralls with the mud from elbow to 
arm and foot to knee, I felt a ticklish 
sensation. Once more my laughter rang 
over the field. 

I can thank the fact that the jumper 
was busy answering the questions of the 
rapidly accumulating mechani Thi 
alone saved me the trouble of going 
around with a plaster cast around my 
neck. 

No, I don’t go out to the airport any 
more. It’s in self defense. Every time 
I want to go, I picture the jumper get 
ting hurt in a funny way. You see, I’ve 
heard of people dying from laughing too 


t 
} 


Lead 
Ikec 





heartedly. After all I’m young, and be 
sides I love life. 
END 
Windy? Open Hangar Doors! 
HEN the wind starts blowing 
wind-socks out straight and the 
trees creak and bend, don’t obey that 


first impulse to shut your hangar doors 
tight. Instead, open them a little! 

Engineers of the Aero Insurance Under 
writers warn hangar-owners and airpo 
operators to open hangar doors ab 
18 inches during violent windstorms 
Reason for this, the engineers say, is to 
permit the pressure inside and outside the 
hangar to equalize. 

This reduces the danger of having the 
hangar suddenly collapse and also lowers 
the fire hazard which results usually from 
the suction of gas out of airplane gas 
tank vents by the negative pressure. 


-+ 








What One Woman Thinks 
by ANONYMOUS 





HEN my searching eye fell upon 

Swanee Taylor’s “Clear and Un- 

limited” commentations, in the 
March issue of POPULAR AVIATION, I 
noted the sentence, “In fact, the only sin 
of commission I can’t abide is a selfish, 
underhanded abuse of our beloved avi- 
ation”. 

I was unusually impressed. I had dis- 
covered a new friend! Not only that, 
but I was thrilled to the quick to learn 
that Eastern Airlines had replaced hos- 
with However, that 
“women are so much smarter than men— 
on the ground” stuff was the direct cause 
of my insomnia last night. 


tesses stewards. 


Because Mr. Taylor himself stated 
“And whereas it’s plain fare, folks, it’s 
mighty good for insomnia resulting from 
troubled conscience”, I concluded that 
the only way to prevent the possible 
recurrence or continuation of last night's 
insomnia is to dish out a bit of plain fare 
myself today. So here goes! 

I honestly believe that removing hos- 
tesses from airlines is a great step for- 
ward. Aside from other reasons, the 
psychological effect on pilots alone war- 
rants their removal. Of course pilots 
resent being insulted with hostesses. I 
don’t blame them! 

In my opinion, it is of vital importance 
to protect pilots from just cause for great 
anguish of mind. Everything possible 
should be done to keep them in a serene 
mood so that they can give their best 
attention to the difficult feat of flying. 
3ut there are other phases to be consid- 
ered. Hostesses are required to be 
nurses, and everyone knows that nurses 
are trained to administer to the needs of 
the sick. I suppose that explains the 
fundamental purpose of their presence in 
airplanes. Herein, however, lies the fal- 
lacy of their purported value to pas- 
sengers. 

Being a nurse of a sort myself, I cannot 
help but mention that when a patient in 
a hospital becomes violent, male assist- 
ants are called to the rescue for the two- 
fold purpose of restraining the patient and 
protecting the nurse from physical harm. 

Ordinarily, the weights of such men 
exceed the weight of the nurse by 20 or 
40 pounds. Hence, one such person could 
do more restraining and protecting in one 
minute than several nurses could in two 
minutes. Time also, I believe, is an im- 
portant factor in aviation. 

Further, I have never seen any of these 
male assistants develop hysterics, but I 
have seen many hysterical nurses and 
have often been that way myself, both 
on the ground and in the air. 

Let us assume that, due to bad weather, 
it is necessary to climb to a high altitude 
and that such altitude (or the very pres- 
ence of the hostess) physically affects a 
passenger in such manner that he acts 
like a madman and threatens to endanger 
the life of the hostess. 

What will she do? Will she ring for 
the pilot or copilot to leave the cockpit 
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Miss Earhart, foremost of women pilots, has 
expressed views similar to those of the author 
of this article. 


and hastily come to her rescue at a time 
when the fate of everyone in the plane 
depends upon the pilot and copilot devot- 
ing their undivided attention to the task 
of flying safely through a storm? 

On a recent trip when this incident 
occurred, these words ran through my 
mind: “Stifle them! When a nation’s life 
is at hazard, we've no time to think of 
men!”, and I ardently hoped that the 
copilot would shout them at the top of 
his voice. 

However, being a courteous and polite 
young man (as well as very handsome), 
he refrained from voicing any opinion on 
the subject, and while I do not pretend 
to be a mind reader or have any psychic 
power akin to that, I shall never be con- 
vinced that if the mind of that gentleman 
were read right then and there his 
thoughts would not be adequately de- 
scribed as deep dark brown in color. 

After the copilot had returned to his 
cockpit and closed the door behind him 
(thereby narrowly avoiding the catas- 
trophe of my becoming hysterical, as the 
one thing that throws my mind off bal 
ance is to have a pilot who knows what 
to do with those jiggers and knobs 
involuntarily leave his cockpit), I ven- 
tured to look about me. 

The elderly man in the seat across the 
aisle from mine winked mischievously 
and shook his head in a sadly derogatory 
manner. Because of my inability to wink, 
I could not return his mutually sympa- 
thetic gesture in any way other than to 
gravely shake my head and emit a sigh 
That is exactly what I did. 

Is it fair to the pilots and passengers 
to cause either of the pilots to leave his 
cockpit when an airplane is in flight, 
especially to protect a woman who is not 
even a fare-paying passenger? 

In a situation of this sort, a quick- 
thinking, quick-acting 150-pound flight 

(Concluded on page 67) 
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~ Our Readers’ Gas Models 


Model airplanes powered with miniature gasoline engines have attracted thousands of young and old until today the 


gas model business is zooming to sensational heights as a ‘Great American Hobby.” 


UILDING gasoline engines for model airplanes is probably the 

biggest “model” business in the United States today. The 

assembly plant of at least one company presents an appearance 
not unlike that of a modern automobile manufacturer. In other words, 
the gasoline-engine-powered model airplane has arrived with a bang 
much louder than that of the engine’s single cylinder. 

While there have been a few murmurs against the high-flying models, 
the gas model by and large has “caught on” like very few hobbies ever 
have. Gas model clubs have sprung up from coast to coast. The 
“powerful” (usually 1/5 h.p.) model engines have expanded the model 
airplane field to the point where, today, models with 12 foot wing 
spreads are not unknown. As one pilot put it recently: “It’s pretty 
hard to tell nowadays where the gas model ends and the lightplane 
ategory begins.” One model shown in the accompanying photographs 
as a nine-foot span. It was built by John Pond of San Francisco 


r Pond’s model (he has named it Cavalier), despite its size weighs but 
$14 pounds. It is his third gas model, according to his letter, in which 
he also adds: “We in San Francisco generally fly our models at the 


e Sunnyvale air base (former U. S. Navy lighter-than-air base).” 


- Another outstanding model built by a POPULAR AVIATION reader is the 


k Winged Victory shown in the upper photograph on this page. It was 

built by another Californian, Elbert J. Weathers of San Diego. Span 
t s five feet and the chord is 8% inches. The wing area is 442.42 sq. in., 
y while wing loading is 1.2 lbs. per sq. ft. The ship’s flying weight is 
e 3 pounds 14 ounces. 


The realistic model of the Berliner-Joyce P-16 pursuit ship was built 
by J. B. Oberthier of Plainview, Texas. The ship has a six-foot span 
i and is powered with a 4% h.p. engine. According to Mr. Oberthier, his 
lean biplane’s weight ready to fly is seven pounds. The wing is fitted 
with shear pins so that the wings will fall off in case of a crackup 
For test hopping,” Mr. Oberthier writes, “I have a small knife switch 
ittached to the side of the fuselage forward of the center of gravity. 
| A 15 ft. string is attached to the switch. 

‘By running alongside, one can test his model for takeoff and glide 


but a fast pair of legs are required.” 


Ralph Whipple of Morristown, N. built the 5% ft. gas model 
that the two youngsters are posing with. “You will notice the absence 
f exaggerated dihedral,” Mr. Whipple says in describing his ship, 
“and the almost-perfect scaling. The de- 
mountable wings have a 5% ft. spread on 
the upper panel and four feet in the lower. Some idea as to what a good gas 
lop speed is 45 m.p.h. and it lands at 12 — Se See eee Se ee 
é aes ‘ ; tained from these pictures of 
m.p.h The ship, including all internal models built by our readers. 
bracing, weighs 534 Ibs. loaded.” Reading from top to bottom are 
e . Elbert J. Weathers’ Winged 
Nhoncoh the « n- ode ge 
Although the even-foot gas m del built Victory, an unnamed biplane 


Julian Millert of \rgentine, Kansas, by Ralph Whipple, Julian Mill- 
] 





would be considered among the larger gas tt’ Seven Up, J. B. Oberthier’s 
es te] , 1 ™ ater 31 : 1 B/J, John Pond’s Cavalier and 
models, the ship only weighs 3972 pounds, Brooks Ferrell's Miss America. 
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uilding the Howard DGA-8 | 


by PAUL W. LINDBERG 


Model editor and designer 
for POPULAR AVIATION 


airplane model builders. 
p 


ELI boys, if Benny H 


puts his O. lK 


can rest assured that it is the 
in gas models. This model has all 
latest features that any g 
incorporate. 
This model is absolutely tl 
word. The wing loading is % of 
per square foot. The wing struts 


arranged so that the win 

justed to different dihedral angle 
Study the plan carefully in 

you may acquaint yourself with it 





oughly before going into the cor 
tion. After you have enlarged you 
the fuselage is first ta 


Construction of Fuselage 


‘The main longerons are of bas 
all other pieces are of 





two sides have been « 
members are next cemented into p¢ 
i inch No 18 wire n Ic ar 
through longerons into the up 


cross members of th 


From % inch sheet balsa cut 
ers and cement thet — ‘ . 
stations. é inch b 


are attached to t 
ers. ‘| her are seve 1 t b 
the fuselage and t 


as shown in front 


Che « abin and hat 





Here she is—the Howard DGA-8, true to life 


be installee f so desired. One o1 
other will have to be installed so that 
batteries ma e moved ba | 
h t bala odel Che to oO 
ibis s eld to itcn 
ed vy no e of thin cat voard 
ne p! to i ork clearly show 
ece f bod 1s covered \ 
ird nd num One-eightl 
alsa ribs 1ed to top of side 
ibin (see ( ol plan) After 
SS ple s een inserted in top 
Dil 5/1 lled doy S are 
ented 11 uind witl ‘ 
] 
id 
g i venec hrewall is 
i to Ir s¢ r IY e nails 
l nto longe 
t that it | hold 





Just another view of the Howard DGA 


8 


model 


showing the top of the wings and fuselage 


with all work completed and ready to fly. 


as Che 1 iount is made from 
ICA: errr , . 
3/64 inch half hard aluminum. 
Construction of Landing Gear 

The type landing gear used on this 
model is very simple to construct. It con 
sists of two pieces of 4% inch spring tem 
pe red steel wire The tront piece torms 


the axles for the wheels and continues 


p into the fuselage Che rear 


bound to the front 


1 


wire is 


wire and continues up 


and across the bottom of fuselage. When 
these have been tied in place the balsa 
fairing is applied to form the struts. It 
Is necessary to bind the balsa at the top 
and bottom with thread to prevent it 
from breaking away from the wire. 


Elevator and Rudder 


It is important that these be construct 
ed on a flat surface so that they have no 
tendency to warp. The elevator is adjust 
able by means of aluminum hinges, 
clearly shown on plan. The stabilizer is 


idjustable by a friction fit and is held 


in any pos esired by inserting a 
straight pin through stabilizer into up 
right block ented n sides ol 
luselage 
Construction of Wing Panels 

All ribs are cut om 3/32 inch sheet 
balsa. Spars, leading and trailing edges 
ire then ce te place Do not omit 
iny the bra between the ribs as 
this is necessat to strengthen then 
Five-sixteenths inch dowels are cemented 
to spars at the roots of wings. Bind 
these with thread or string Che wings 
carry movable ailerons which are a great 
help when flying the model, as a small 
amount ot was is necessary to coun 


teract propeller torque 


Covering the Model 


Che enti el is covered with a 
good grade of ba 00 paper. In apply 
ing the paper to t tramework, ordinary 
model airpla lope will not do. Ordi 

il cemel! out slight makes 
(( page 56) 
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Building the Howard DGA-8 
(Continued from page 54) 
excellent paper cement. In order model is orange trimmed in black with One of the most important points t ) 
tain a nice covering job, see that a white pin stripe. The white, a pin observe in making a test flight is to 
tically all wrinkles are removed stripe is best applied with white lacquer avoid obstacles and rough ground in the 
Do not stretch the paper so n an ordinary draftsman’s ruling pen flight path that might injure the model 
over the frame that it y te Keep the lacquer thin enough so that it 
> , ; of « 7a) f t} V1 f V Ire - 17 , , - , 
dency to pull it out « pe. A t ill flow free IF YOU ARE UNABLE TO SECURI 
vielen tg wp been ! Assembling ANY OF THE PARTS TO BUII 
with water lis will e tl Petes nrecanti > reatire yes : ” 
ciideen ae ai I nie precautions are required in as THIS MODE! RIE O 1RE IN 
i ‘n over th al y emblinge the model as nroner alionment sts eect a ee 
brush is used, extrz aut embling the model as proper alignment =poQuUBT AS TO ANY PART OF THI 
; used, extra autions pieces must be obtained in order that ConsrRUCTION | WIL! LADL) 
ye taken so as not to t t ies ‘aes 11 Oy. « 7 é NV. \ IL rho 2 
model Will \ properly. I iease bear HI LP Vv r tm 
: : : SLE YOU fi WILL ENCLOSI 
Any small spray ce isa in mind that a little thought and study {1 SELF-ADDRI ED ENVELOPI 
lent means of applying the water at this poit ll save many hours of ees ; bation spe 
‘ ? Sree - WITH YOUR LETTER {1 DDRESS 
the pieces have become thorou t additional labor in repairing your model U roy or ante ‘ 

‘ . tages ‘ ‘ 4 ] VD/ m4 ) ; 
clear-dope them. 7 ybtain a This model has been successfully test PAUL WW INDBERG, MODEL EDI! 
“ie : ; ; . TOR. POPULAR AVI/ 7 
finish, a light sanding is given be ywwn before the plans were given their TOR, POPULAR AVIATION, 608 § 

fatal . a a : r ; > R 2A : . a) 
each coat. To finish off the de final O. K. So we advise you to adher DEARBORN ] CHICAG ILL. 
coats are applied. Color used « t trictly to the directions in the plans END 
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Here we have the wing structure of the Howard DGA-8 model. 
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The National Air Board Says .. . . 


(Continued from page 48) 








Mr. Wilford’s argument may be sum- 
rized as follows: 
The ZMC-2 metal-clad has given six 
seven years splendid service. The 
ver or sl itself takes up stress which 
ibsolutely correct in engineering prin- 
le, a double cover is eliminated, gas 
ige is reduced—in short the metal- 
1 airship is as much of an advance 
er the bric covered airship as the 
lern metal covered airplane is over 
e old stick and wire, cloth covered 
typé 
Mr. Y« S main argument was that 
e it was possible to inflate a rela- 
ely small metal-clad though it had 
t one compartment, it would be 
yssible inflate a really large air- 
ship having but one vast gas space 
Only by subdividing into a number of 
ympartments could inflation be carried 
ut successfully. His suggestion was 
it a large dirigible might be built with 


gas cell and structural de- 
a metal outer covering 
would 





since the metal outer covering 
ave better weathering properties, etc.) 
If inflation is the only real difficulty, then 


hould entrate on its solution, since 


e meta id airship is otherwise the more 
] rable type 

5. YANKEE INGENUITY AND THE AIRSHIP 

Quoting from a statement by Mr. 
Wilford Yankee ingenuity must do 
for the German-made dirigible in im- 


lesign and efficiency what 
ersky did for the D.O.X.” 
We believe that Mr. Wilford is abso- 
lutely correct All design personnel 
working on large airships have either 
been trained at Friedrichshafen or are 
trongly influenced by Friedrichshafen. 


»vement ol 


Martin and Se 


And the United States has thereby splen- 
d corps of engineers—with perhaps but 
yne defect; too much reliance on tradi- 
Perhaps the next approach to 

ge airs] construction should herald 
breakin from tradition with at- 
enti civen to some or all of the fol- 


wing ideas: 1. Shorter form with much 
ter so that much higher load 
be imposed before struc- 





il fa é 2. Use of bow elevators 
n addition to tail elevators as in the 
submarine. 3. Increase in propulsive ef 
iency by elimination of out-board gon 


lolas. 4. Use of the metal-clad principle 

5. Above all a new and American ap- 

proach to the problem of airship design 
6. A NATIONAL AIRSHIP POLICY 

How and by whom should airships be 

should the Germans 


the privilege of operating 


perated? Why 


1 1 
uo0one Nave 





them? If we have insufficient operating 
personnel could Navy personnel be given 
leave to work with commercial com- 
panies? Would it not be highly unde- 


1 


sirable to allow the Government to oper- 
ite airships on a commercial basis thus 
ncreasing still further the power of an 
ilready well nigh omnipotent, central- 
ized bureaucracy? 

The discussion of these questions end- 


ed substantially in one expression of 

opinion: 

We should continue our efforts in the 
airship field, but these efforts should be not 
haphazard but based on a carefully con- 
sidered national policy. 

7. THE BARTOW CONTROLLED LIGHTING FOR 

LANDING SYSTEM 

The Air Board was given a wonderful 
demonstration of the Bartow system in 
a carefully worked out model with small 
bulbs controlled just as the big lights 
would be; curtains of film paper to stim- 
ulate fog conditions. It would require 
a long technical paper to give a true un- 
derstanding of the Bartow system which 
functions remarkably well under labora- 
tory conditions and is about to be tried 
out under full scale conditions. Space 
considerations permit us to give only a 
few “high spots” of Mr. Bartow’s splen- 
did talk and demonstration. 

1. It is hopeless to seek fog penetra- 

tion by using special colors. Al- 
lowing only certain colors of the 
spectrum to penetrate means tre 
mendous waste of illuminating en- 
ergy. When fog is really thick all 
colors, no matter what their wave 
lengths, will be impeded The 
proper line of attack is to concen- 
trate great candlepower at the 
point where it is needed. 
The retina of the eye is extremely 
sensitive to changes of intensity, 
and takes time to adjust itself to 
changes of intensity. The pilot’s 
eye during a landing must be given 
light of uniform intensity. 

3. The halo of a light in fog is caused 
by light shining at an angle to the 
direct line of observation and being 
bright enough to reflect off the 
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drops of moisture, making them 
visible. When the distribution and 
intensity are controlled so that only 
the direct light (with just sufficient 
candlepower) penetrates to the 
point of observation, the light ap- 
pears as a point source and the 
halo or fogging of the atmosphere 
about it is eliminated 
4. The most critical period during a 
landing, under condition of poor 
visibility, is just as the plane con- 
tacts the ground At this time 
lights must be visible from a point 
10 to 20 feet above the center of 
the runway which is the level of a 
pilot’s eye when landing. If for 
ward visibility at this time is 500 
feet, a pilot can correct for wind 
drift, prevent ground looping and 
avoid dizziness brought on by the 
necessity of continuously re-focus 
ing the eyes on close lights being 
passed at high speed 
Since most radio markers are 1,500 
feet from the beginning of the land- 
ing runway (at which point the 
plane is supposed to have 200 feet 
altitude) the lighting system should 
be carried out 500 feet beyond this 
point and be visible from an alti- 
tude not less than 300 feet. 

Mr. Bartow is applying all these prin- 
ciples by using two rows of carefully 
controlled ordinary lamp beacons placed 
100 feet apart parallel to the runway, 
with the two rows themselves say 100 or 
200 feet apart. With appropriate control 
of each beacon the pilot will observe at 
some 20 feet from the ground, mid-way 
between the two rows a row of con- 
trolled lights, all of equal intensity and 
entirely free from halo. 
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Do You Know... | 


~+ <« waeres 10 ag 
Wright Whirlwind J 5 ine N 
7331 was built for Colonel Lir 
bergh’s famous “Spirit of 
in which he made his 
non-stop, solo flight fr 
to Paris, the Wright 
Corporation occupied a buildir 
taining approximately 
feet of floor space 


. THAT sir 
factory has been increased t 
square feet of floor are indi 
the rapid ac 
cial and military avi 


... THAT a new four-st 
wing is now under nstt 

will increase the floor are 
Wright Aeronautical Cort 
almost 800,000 s we toot 
times the ’ 
time of Colonel Lindbergh's f] 


THAT Wright 











vancemer 


$ize ¢ 


factured by this organization, f 
leading airlines th1 t the v 
and many advanced types of milita 


aircraft now he ing ; 
United States Government under 
program ot increasing nat . 


forces for defense purt 


. THAT Wright Cy 

all of the luxurious 14 t 5 
ger Douglas Transports, Clult 
and Sleeper Planes now in servi 
American Airlines, Braniff Ait 
Eastern Air Lines, Pan American A 
ways System and Trar 

Western Air—as well 

leading airlines tht 

THAT Wright Cyclones 


power all of the 


huge four-engined Boeing B 

the latest twin-engit 1 D 
Bombers, Curtiss twit ngined Att 
Planes, North American Army O 
servation Planes, the newest Gr 


man Navy Fighters, ar 


advanced types of militarv , 
now under constructi he I 
Army Air Corps and t LS N 


Bureau of Aeronauti 

or. THAT the Wright Aer 
Corporation is valued at m 
$14,000,000 and that durir 1937 a 
additional $1,350,000 will be spent 


a new building and 1 ipment pr 
gram. 

... THAT Wright Aer t 
the world’s most famous b 


aircraft engines as « 
aircraft engine manufacturing org | 
zation in the | 


“Fly with Wright 
the World Over"’ 
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An Airy Chat with the Editor 


(Continued from page 12) 





with 
1 

} 
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joy-riding o1 





a minimum of fuel but it is a 
ity expensive proposition to use for 
spending an idle Sunday 
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* * * 
nig noiseless flying and for ability 
in sneaking up unnobserved, I'll have 
hand it to the attack planes of the 
S. Arn \ir Corps. A squadron of 
( pl n¢ ] ed upon me so noise 
ly when I was on the beach at 
rot Harbor that I had no warn 
of the sence until their shadows 
flitted ove me Close to the ground, 
‘ 1 the corner of a 
sand with hardly an audible whirr 
their propellers 
* 
TE I e had a lot of replies toa 
/ pa ra that appeared in the 
June “Chat”, regarding the vir- 
tues and short-comings of thin wing- 
ections. The “ayes” about balanced up 
vith the “nays so that the matter ap- 
yarently deserves more attention than 
inally contemplated when the article 
1 written 
| judge i the contents of several 
ers, it is apparently a matter of 
i ty with thick wing-sections and 


thin wing-sections 








re t defense of the thick 

lhe present generation have had 
ttle op] ty to in informa- 
f 1 ( he thin wing-sec- 


You Can't Beat Sm 


Selling BEECHCRAFTSand RYANS 
has convinced us that each is the best 
most popular ship in its class. We 
have further substantiated this 
point in operating them ourselves. g 
Possessing high performance and 
sturdiest construction, these ships 
are undoubtedly the best buys in 


their individual fields. 


A few dealerships for both makes 
are still open in our territories, in- 
quire today for full particulars. 


We are also distributors for 
JACOBS and MENASCO motors 
and STANAVO aviation products. 


tions, hence the younger correspondents 
naturally defended the only wing that 
they knew by actual experience and 
thereupon denounced the thin wing as an 
out-of-date monstrosity that has no place 
in the modern scheme of things 

The that external bracing 
creates much resistance is quite true but 
this is a quantitat 


statement 


ive problem rather than 
a blanket statement that covers all con 
ditions. At very low the effect 
tance is practically neg- 
ligible in proportion to the drag 
However, the parasitic resistance in- 
creases rapidly until it reaches a point 
the wings 


speeds, 
of bracing resis 
wing 


where it equals the drag of 
and finally exceeds the drag 
It is oby ious, therefore, that the resis- 


the 
planes, below 125 m.p.h. is so low that a 


tance of bracing used with light- 
decided improvement will be shown 
when it is used in combination with a 
an L/D above 22. The 
offered by 
rangement is usually considerably below 





thin wing havin 
combined opposition this ar 


the overall re-drag of a thick wing sec 


tion at low speeds, or at least this con- 


dition can be attained by 


ment of the thin-wins 


careful adjust 


At hig] 


members 


speeds—200 m.p.h. or more—the picture 
changes. 
" ' 
B Recipes are many of the b VS picking 
up real money in photographing it 
dustrial plants—and even strikes at in 
dustrial plants—from 
their planes. Others 
te are taking phot 
graphs of summer 
resorts and dude 
ranches for adver- 


tising literature, and 





so on 
Now, the 
results are only 
the 
special aero cameras 
the market, 
rod pictures can 


while 


obtainable with 


now on 
also be obtained with 
revamped hand-cam- 
eras, re arranged t 
withstand the wind- 
pressure 


Che modern refiex 


type miniature with a 

focusing tube but wit! 
. . : 

no bellows, is well 


adapted to this work 


and can often be used 


with very little al 
teration. Cameras of 
this type are the 


Exakta and the Kor 
l Reflex having 
lenses of speeds ‘33.5 
£:2.5 
We 


some 


elle 





to 
hope to print 
material I this 
sort in an early is 
sue that will be help 
ful to all those in 
tending to enter this 


game. i ae 








of 
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Our Newest Gas Model 


* THE LATEST BENNY HOWARD SUCCESS x 


THE HOWARD DGA-8 
Arrroveo By Ah bh, 

Span 6’ 4” Length 51” Weight 3 Ibs. 10 oz. 
YES!! This model is absolutely the LAST WORD in gas powered models. Kit is 
complete down to cabin door and hatch in top of cabin for battery inspection. 
All controls movable, full shock absorbing landing gear, etc. Finished alum. cowl, 
all liquids including colors, finished alum. motor mount, switch, bolts, screws, sheet 
alum., printed-out license numbers, etc., are included with kit. Genuine FULL 
SIZE blue prints ap Lage by Benny O. Howard, makes this the only authentic 
official gas model of his plane on the market. 

Price for this master-kit only $10.00 
Complete kit with Baby Cyclone Motor 27.25 


Add 50c extra to cover cost of packing and mailing. 


THREE RECORD BREAKERS 


“Big Plane Performance” 


U.S. ARMY PURSUIT 


Our latest bi-plane success, now offered to the enthusiast for the first time. A very 
stable and consistent flyer. Easy to build—Complete kit with full size plan, colored 
Army insignia, balsa air wheels, sheet aluminum, printed-ovt balsa parts, screws, 





bolts, etc. 
Price of this sensational kit only $ 6.50 
Complete kit with Baby Cyclone Motor 23.75 


Add 50< extra to cover cost of packing and mailing. 


@=THE REARWIN Speedster 


Span over 6’ Chord of wing 10” Length 3’ 6” 


This contest winner is a favorite all over the country. Hundreds have 

built, flown, and are still enjoying it. Complete kit with balsa air 

wheels, colored dopes, full size plan, screws, bolts, sheet aluminum, 

and many parts too numerous to mention. 

Price for this super kit only $ 6.50 

Complete kit with Baby Cyclone Motor 23.75 
Add 50c extra to cover cost of packing and mailing. 


eos THE SILVER FLYER 


Span 6’ Chord of wing 10” Length 3’ 6” 
Our NEW trim single seater pursuit that will give you many enjoyable 
hours—enjoy building it—enjoy flying it. Complete kit with ti ll size 
plan, balsa air wheels, sheet aluminum, printed out balsa parts, screws, 
bolts, etc. 

Price of kit only $ 5.00 
Complete kit with Baby Cyclone Motor 22.25 
Add 35c to cover cost of packing and mailing. 
IMPORTANT—When ordering—if M&M Air Wheels are desired, 
add $1.00 to cost of kits. WEST OF MISSISSIPPI, 

add 10%, CANADA, 10%, FOREIGN, 15% 











THESE KITS ARE ABSOLUTELY COMPLETE—NOTHING ELSE TO BUY 


SEND ORDERS AVIATION DhRODUCI§S Co. 


DIRECT TO 619 S. Federal St. Dept. L Chicago, I. 
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Smart Shipping Clerks 


Route Via 


GENERAL 
AIR EXPRESS 





because .. . 

Only General Air Express can give 
you all of these 

Shortest fastest—overnight Coast to 
Coast 

Individual attention to each shipment 
Low rates—prepaid or collect 


Complete insurance features 


It’s Simple .. . 

1. A messenger picks it up... any time 
night or day—Sundays or holidays 

2. It’s placed on the first plane—from 
the time it’s picked up it travels as 
fast as any passenger. 

3. Delivered direct from the field—no 
delay. 


AND IT’S THERE! 
PHONE local General Air 


Express or Postal Telegraph 
for immediate pickup. 


EXPRESS 


THE LINDBERGH LINE 





GENERAL AIR EXPRESS 


Division of TWA 
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Navarre 
(Continued from page 18) 








rror due to accelerations. Fortunately, 
com ever, this error is more apparent than 
real, 

It is true that a single observation 
might give an error of more than 25 
miles, it is also true that an average of 
ten or more observations will reduce 
this error, under average conditions, to 
within five miles, and in this connection 
averaging sextants will soon be on the 
market which will simplify the opera- 
tion of averaging a string of observations. 

We therefore have the situation where 
marine celestial navigations was adopted 
for air use and within ten years has 
been so far developed that the mariner, if 
progressive, will use the methods and 
equipment especially developed for the 
air, including short tables, bubble sex- 
tants, navigation second setting watches, 
the Greenwich Hour Angle Almanac 
(already in common use), special plot- 
ters, and other items. 

I predict that within ten years celes- 
tial navigation will find its principal use 
in the air—this because there will be 
more aircraft using it than there will 
be marine craft The fact that Pan 
American Airways planes are able to pick 
up an island 200 feet wide and four feet 
high with celestial navigation methods is 
an indication of what the future holds for 
air navigation. 

While it is true celestial air navigation 
has great possibilities, it is also true that 
this method is relatively little used or 
known. Some of the outstanding users 
of the method are: Lindbergh, Byrd, 
Ellsworth, the late Marquis de Pinedo, 
Coutinho, P. G. Taylor, Gatty, Waghorn, 
Lambie, Amy Johnson, Connor, Pan 
American and other airline navigators 
and military and naval navigators. One 
of the outstanding feats of celestial air 
navigation was the accomplishment of 
Gatty in safely navigating Bromley back 
to Japan after flying twelve hours out 
over the Pacific and being forced to re- 
trace their course due to engine trouble. 

The bubble sextant is the weakest link 
in celestial air navigation, though without 
further improvement air navigation is 
entirely feasible. Any person with aver- 
age intelligence and a high school edu- 
cation can master the subject, and it is a 
field well suited to women as well as to 
men, as witnessed by the performance of 
Anne Lindber gh and Amy Johnson. 








N MAY, 1916, Navarre was Fokker 

hunting. Above the front lines, near 
Douaumont, he soared slowly, indolently. 
To learn the secret of the German syn- 
chronizing device he must force a plane 
down within the lines of the Verdun sec- 
tor. Hopefully he waited to bait a Fokker 
pilot. 

Soon three Fokker high-wingers came 
charging down on him. Navarre hi-tailed 
it back of his lines. The Fokkers out- 
numbering the Nieuport three-to-one gul- 
libly followed. Navarre flying at reduced 
throttle, permitted the enemy to overtake 
him. 

Quick as a flash he gunned the Gnome 
and sent-the Nieuport up in a thundering 
zoom. Over in a mad loop the Nieuport 
went, trembling under the strain. Then 
down swept Navarre, his struts and wires 
screaming in protest. The Boche scat- 
tered. Navarre pounced upon the nearest 
one and taking careful aim so as not to set 
the Fokker afire, he shot away the tail 
assembly as the Nieuport danced and 
rocked crazily. Down went the Fokker 
to land with a rendering crash. 

By now, the remaining two Fokkers 
had time to recover from their surprise 
They came at the French plane; one was 
three hundred feet below Navarre, the 
other was 1,000 feet above and directly 
over his flying mate. 

With all the guile that had made 
Navarre famous, he feinted for the lower 
one, going into a dive. The Fokker up 
above came slicing down. Quick as a 
flash Navarre pulled into a zoom, heeled 
over into a vertical bank. Pivoting on a 
wing tip he sent a deadly burst into the 
out-maneuvered Fokker to send it down 
in flames. This double victory brought 
his score up to 12 enemy planes shot 
down. 

The French were not used to flying of 
this sort. The fact that he had bagged 
two ships by using his machine-gun syn- 
chronizing device didn’t enter into the 
French mind. Here was just a pilote ex- 
traordinaire. 

Navarre had put fight into the chasse 
escadrilles. Now this double victory, 
which revealed the synchronizing mech 
anism, quickly put synchronized machine 
guns on all the French and British battle 
planes on the Western Front. A supreme 
gift to the Allied air service. 

END 
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The Amateur 


(Continued from page 28) 





nship, materials and conformity before 
e covering operation 


After the and test plane are ap- 
ved and t approved drawings and 
structions are available to the home- 
ilder, the homebuilder must have his 

ed ship inspected before covering 


by a Department inspector. It is in- 
ted for workmanship, materials and 
formity It will then be issued a 
ense after test flown by a transport 


he approved plans are available 

the designer or organization re 
nsible for the designing of the plane 
| will consist of drawings and instruc- 


ns neces 


to insure proper con 


uction by homebuilder. 


erefore, for an amateur organiza- 

n to furnish its members with such 

pproved plans it would be necessary 
design or have designed a plane ac- 


ording to the Department of Commerce 
equirements which would require the 
! aeronautical eng neer. 
expense would be the 
first plane as required 
nt. 





It is obv:ous that such a plane would 
efinitely be a lightplane and should 
very simple to build, yet retaining a 
d all aro 1 design—nothing radical. 

t should be a two-place of about 40-50 
p \ removable cockpit enclosure 


¢ 
ild be a good feature. It would 
necessarily have to be as much up to 
late as possible in connection with fair- 
ng, et 
The next 
oved plat 


to the amateur at little or no expense. 


estion is how to make ap- 
such a plane available 


begin with an estimate of the total 
st for d approval and construc- 
m of first plane should be made. 


First, the services of an aeronautical 


POPULAR AVIATION 


engineer must be obtained. Any engi- 
neer who has had any intimate relations 
with amateur aviation should be willing 
to do the stress analysis and other 
smaller supplementary engineering work 
according to Department of Commerce 
requirements for $500. This figure may 
seem to be estimated rather low, but 
however this fee should not be higher 
due to the fact that the design is simple. 

The materials for the test plane should 
not cost over $400 at the most, other 
wise it would not be suitable for the 
homebuilder. A motor should be avail 
able for $200 and would not necessarily 
be new. Then allowing $200 for labor 
expenditure. One or two mechanics 
could build such a ship in a short time 
Then an additional $200 for incidental 
and unforeseen expense would make the 
grand total $1500. Incidentally this is 
about the fly-away price one has to pay 
for a licensed factory-built lightplane. 

It would be a pretty good bet that 
every honest-to-goodness amateur and 
private flyer would chip in a _ small 
amount to raise this sum if he knew 
he would receive a set of approved plans 
for a nifty little plane with the stamp of 
approval from the Department of Com- 
merce, with no worry about grounding 
of good home-built ships by pesky state 
officials. 

Three hundred charter members in 
such an amateur organization at a mem- 
bership fee of $5 each would be suf- 
ficient to pay the cost of licensing a 
home-built lightplane design, each mem 
ber being rewarded with a set of ap- 
proved plans and instructions with which 
he could easily build a licensed light- 
plane. The average cost of a set of plans 
of this kind is at least $50, obtained at 
ordinary sources 

If the amateur homebuilder would or- 
ganize on a policy of this kind it would 
undoubtedly solve the present regula- 
tions problem to a very great extent. 
END 
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Airplane Design 


(Continued from page 50) 














(1382/9) 154 sq. ft. and an A.R.6 will 
give a chord factor of 25.6; scale No. 2 
indicates a chord of 5 feet. Multiplying 
the chord by the aspect ratio (5 X 6) 
gives the span of 30 feet, and multiply- 
ing the span by .70 or using scale No. 3, 
the overall length is found to be 21 ft. 
Scale No. 4 gives the horizontal tail sur- 
faces a span of 102 inches. 

The power loading is (1382/70) 19.7 
lb./h.p.; multiplying by the stalling 
speed (flaps up) or m.p.h. gives a 
factor of 1030, which shows on scale No. 
6 a speed ratio of 2.1. Multiplying it by 
the stalling speed will give a top speed 
of 109 m.p.h. On scale No. 7 the factor 
1030 shows that an absolute ceiling of 
12,000 ft. could be reached, and that the 
climbing speed of 9000/19.7 or 450 f.p.m 
may be obtained. With a high efficiency 
propeller the climbing speed may be 
increased 20 percent. 

The number of gallons carried is esti- 
mated to be equal to the number of 
horsepower divided by four; for above 
example 70 divided by four equals 18 
gallons. The duration of the flight at 
full power then is 2% hours 

The preliminary design is followed by 
repeated weight and performance esti- 
mate in connection with stress calcula- 
tion for correct dimensioning. While 
building, repeated weighing and balanc- 
ing—leaving the wing or engine unit for 
final assembly—will insure a close check 
with the preliminary design. 

END 


it 
52 


Only Proven Engine! 
Two Model D Baby Cy- 
clones ran wide open 
for over 100 hours with 
perfect score. That's 
dependability! 








om a oF Fie} \ § > 
$1725 == 


COMPLETE 
us 


Postpaid 


Onty miniature power 


motorboat engines. 
25% more power than 
2-stroke engines. 


CALIF. CHIEF COMBINATION OFFER 
A famous kit of simple Engine . . $17.25 
design. High wing model Kit .... 7.90 
made for Baby Cyclone Prop ... 1.50 
Engine. Wing span 61”. aon t 

Weight 2% Ibs. with en. ed. Price $26.65 
gine. Kit complete with 

all parts; also full scale ~ 50 
drawing and instructions. 

Offer includes 13'/2” 
hardwood prop and 
Model D Engine. 


COMPLETE 
Postpaid in U.S 


ee ee me 


' 
4 Major C. C. Moseley, Pres., Aircraft Industries, ‘ 
Grand Central Air Terminal, Glendale, Calif ' 
' Please send me postpaid the following. | enclose | 
' P.O. Money Order i 
i Calif. Chief Kit Mode! D Baby 1 
1 Combination $20.50 Cyctone Engine $17.25 Cj 1 
{ 
i NAME. a> ~¢---82.. @-. Age... - ! 
" ! 
' 
ADORESS an o~ - RAOL °- 
l . ed +- 6 ' 
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Blind Landings Will Be Next 


(Continued from page 34) 








an inclined glide path which can be f 
lowed down close to the locales field 

There are two other small transmitters 
short-wave radio markers, on the ground 
One is placed 9,000 ft. from the edge of 
the field and the other approximatel 
900 ft. from the edge of the airport along 
the directional beam. The first one pr 
vides a definite fix for the pilot, inform 
ing him he is a mile and two-thi 
the field to which he is flyin 
ond marker notifies him it is time for hin 
to land. 

In the airplane are two receivers. One 








is sensitive to the direction: 
These are heard by the pilot in his eat 


phones and also actuate an electrometer 
or dial on his instrument board Che 
dial has two indicators, one showing the 
relation of the airplane to the guide pat! 


the other showing the relation of tl 
plane to the glide path. 


The second receiver in the plane is set 
sitive to the marker beacons. The sig 
nals are transformed into sound whi 


the pilot hears simultaneously with the 
on-course signal from 
transmitter. These signals 
markers are heard for only t 
onds the airplane pz 
marker signal pattern. The marker sig 
nals also light lamps / 








f 
f 
= 


ther checks. 
When the system is in operation 

pilot locates the ultra-short wave runw 

and centers the directional and gli 





indicators on his instrumen He 
heads toward the field flying at any ele 
vation between 500 and 1,500 ft. as | 
passes over the first marker Pre 
his plane should be about 800 ft. here 
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At an airspeed of 100 m.p.h. he will 
cover the next 9,000 ft. in approximately 
one minute, so in following the glide 
path the plane descends 700 f.p.m. with 
throttles almost closed. Then he passes 
yver the inner marker, the bulb on the 
dial glows briefly and he hears the 
signals 

He knows there are no obstacles to 
his flight in this final section of the land- 
i path and can, consequently, further 
vodeien the height of flight in order that 
he may bring his machine down safely 
even when ground visibility is poor. 
Remember the Lorenz is a “low ap- 
proach” system and the pilot is expected 
to see the ground briefly before he finally 
suts his machine down 

The Washington Institute of Tech- 
logy’s “Air Track” is a true blind land- 


ng system. This was developed from 


the original Bureau of Standards system 
ind now is offered for immediate installa- 
tion at any airport 

The Air Track consists of two beams 
transmitted simultaneously from the 
same point on the ground. One of the 

eams is directional, and outlines a run- 
way for anincoming airplane. The other 
s an ultra-high frequency glide path 
beam. Signals from this second trans- 
litter are directed slightly upward. They 
onsist of pear-shaped lines of constant 
field strength, and these lines provide 
lide paths of varying steepness which 
onverge along the runway outlined by 
he localizer beam. 

In addition to these two beams there 
is a radio marker beacon at the edge of 
the airport to warn a pilot that he is at 
the margin of his landing field. 

The unit for the airplane is very sim 
ple It consists of an electrometer with 
two pointers. The vertical pointer indi- 
cates the relation of the airplane to the 
localizer beam and the horizontal point 
its position with regard to the glide path 
When they are crossed at an angle of 
90 degrees the airplane is following its 
proper course. 

Tests with this outfit have shown that 
it is very positive in its action. Landings 
have been made with the cockpit en- 
tirely hooded so the pilot did not see 
the ground until after bringing the air- 
plane toa stop. The pilot is forewarned 
of his proximity to the ground by the 
narker beacon which is received aurally 
at a time when his plane is from 15 to 25 
ft. off the ground. 

All of these systems require consider 
ible skill on the part of pilots and also 
equire concentration of attention and the 
ibility to make highly important cor- 
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rections in flight attitude from readings 
of a number of instruments at the same 
time. 

Dissatisfied with these systems which 
have been in progress of development 
for five or six years, a group of engi 
neers from United Airlines, Transcon- 
tinental & Western Air and the Bendix 
Radio Corporation, have for two years 
been carrying on a series of experiments 
upon a blind landing system which would 
be fool-proof. 

Their attempt is to eliminate the op- 
portunities for human error from blind 
landings and to do this they sought to 
carry the W. I. T. system several steps 
further. At this time, according to re 
ports from Oakland, Calif., their experi 
ments are bearing fruit in a truly amaz- 
ing fashion. 

They developed an _ ultra-high fre 
quency glide path and a localizer beam 
very similar in most respects to the 
W. 1. T. Air Track. A similar dial ar- 
rangement is also placed in the airplane. 

3ut they also arranged a hookup of 
the radio signals to a Sperry automat 
pilot. They now say that with som 
minor aid from the human pilot the radio 
controlled automatic pilot will bring 
planes in to perfect landings. The hu 
man pilot need never touch the airplane 
controls 

The engineers report, also, that the 
Sperry pilot and the radio together are 
much more precise in their handling of 
an airplane than the best of human flyers 
More than 400 landings of several dif- 
ferent types of large modern transport 
airplanes have proved this to be fact. 

In using the radio controlled auto 
matic pilot the airmen hood their cock 
pits and then tune the radio receivers to 
the frequencies of both the localizer and 
the glide path transmitters. 
ceivers are hooked to the automatic pilot 


These re- 


Then the human pilot, by turning the 
knob control on the automatic pilot, pro 
ceeds to maneuver the airplane until it is 
headed toward the field and exactly down 
the glide path. Once set on this course 
the airman throttles his motors so that 
the plane has a small margin of speed 
above stalling and sits back to let these 
automatic servants do his work. 

Occasionally the human pilot will make 
slight corrections to compensate for 
drift or bumps [hese are done by 
touching the automatic pilot’s adjustment 
knobs. Then as the altimeter registers 
only a few feet above the ground the 
human pilot sets the brakes on the wheels 
to a full on position. 

The plane is flown right into the 
ground but because the radio glide path 
flattens out above the airport the con- 
tact is not a hard one. As soon as the 


wheels touch the airman closes his 
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No machining. Lllustrations, complete instructions, 50c. 
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hrottles. With the brakes on the plane 
is a tendency to nose over but this is 
a is 


-vented by the automatic pilot hauling 
k on the stick far more quickly than 

i foe 
e engineers report that the results 
bsolutely consistent with this device 
lifferent types of ships land at slightly 
ent al and stop at slightly dif- 


nt positions on the field but the pat 
for all the planes in 
the experiments have been tried. 


is very S¢ 


as perfected with the 
nd the big Boeing four- 
tored transports in mind for the first 





nercial installations. The Douglas 
or ane will have a nose 
eel which should make the “flying on 
lings” very easy for both pilots and 
ssenger This nose wheel also will 
a positive preventative for upsets due 
skidding of the wheels at landing. 
\\ t Ss s wheel, the Douglas will 
able to land safely in practically any 
tion, regardless of the wind direction. 
nd le gs with this ship, then will be 
Althougl ineers are now satisfied 
heir radio-gyro pilot is a perfect 


tru issengers will be landed 
until after another year 
st of which will 
the big new ships which 
flown. The airline 
that if the tests are 
the other three 
ling systems herewith de 


ore o t ting, m 


nota et Deen 
ineers also Say 


ticf tor ne f 
Sa Siaf ry one Or 


ed will be adopted 
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Rotor Planes 
(Continued from page 48) 








Standards 


(Continued from page 26) 











in the air stream. It is so designed that 
the air strikes the hollow half cylinder, 
driving it backward, while the convex 
is forced forward against the air 
stream. 

Because of the great resistance to the 
upper surfaces, the 
stream is thrown upward, curving over 


air stream on the 


the top of the wing a considerable dis- 
tance from the upper surface and join 
ing the air stream from the rear, in- 
creasing the normal vacuum which oc- 
curs above the wing three or four times 
and creating an 
lift. 

Under these conditions a considerable 
burble of the air over the upper 
surface might occur if it were not for 
the fact that a amount of the 
air stream which strikes the rotor passes 
through underneath the 
the upper surface of the wing, 
the effect of a wing slot 

It is that this 
have produced remarkable results, which 
however the inventors wish to keep 
until they have completed their 


enormous increase in 


wing 
certain 
rotor close to 
creating 
device 


said tests of 


secret 
tests. 

At the present time there are several 
new rotor planes under construction in 
the East and on the 
much will be 
plane in the near future 


END 


Pacific coast, and 


heard from this type of 








@ Whatever your individual requirements may \ 
be, General builds a tire to fit the job. Streamline 
tires are standard equipment on Army planes 
and widely used by the Navy. Other Streamline 
tire users include Pennsylvania Air Lines, Beech 
Craft, Bellanca, Seversky, Sikorsky and Kinner. 
Whether you need Streamline, Intermediate or 
High Pressure tires it will pay you to bring 
your problems to General. 


ENERAL TIRE & RUBBER CO.,AKRON, 0. 


Plane, was built for what was then 
termed the “United States Post Office 
Aerial Mail Service.” This equal span 


biplane with its stubby landing gear was 
used in the early days of the 
experiments and it gave a 
account of itself. 


air mail 
fairly ZO rd 

A large single-place job powered with 
the 150 h.p. Hispano-Suiza engine, the 
craft was characterized by the fact that 
the bottom wing was in two distinct sec- 
tions and did not extend under the fuse 
lage which was raised slightly above it 
There was a medium gap between the 
wings, the tail surfaces were of medium 
size, and a small head rest was provided 
for the comfort of the pilot. There was 
no sweepback to the wings and all inter 
plane wiring was reduced to an absolute 
minimum. All controls were unl 

The JR-1-B also appeared 
modified form as a tw observa 
tion plane. This ship, known as the E-4, 
was identical with the JR-1-B except that 
there was some overhang in the top wing 
and that skids were fitted to the 
wings. 


valance ed 
slightly 
-Seater 


bottom 


Although there were several other 
Standard types and models produced, the 
ones mentioned are the most 
and interesting 

Caught in the post-war lag, the Stand 
ard concerns struggled on for a time, then 


leit the 


important 


picture 












Hughes 


(Continued from page 46) 








completed he took it out and taxied about 


the field. 

If something did not suit him perfectly 
he would take the ship back to the shop 
and with great thoroughness and care 
would make any alterations necessary 
But with all this thoroughness he did not 
seem to have any set procedure. At times 
his men did not know when he was going 
to make a flight but were always to have 
his ship ready. Likely as not, Howard 
would get up in the morning, grab any 
clothes he could find in his room, rush to 
his awaiting plane and be off for some 
destination perhaps 3,000 miles away 

This was such the case when he first 
test-hopped his latest low-w:ng racin 
plane, according to an eyewitness. Fo 
lowing several anxious days of testing 
his ship on the ground, Howard was taxi 
ing along the runway, when withou 
warning he was seen to leap into the air 
He was off on his first hop! 

When Hughes takes off with the ship 
he pulls the wheels up when about 25 or 
30 feet in the air and then begins to climb 
fast. On one of his first hops he was i1 
the embzrrassing position of not being 
able to get the wheels down again I 
coming in for a landing. The hydrauli 
system would not work, and he yanked a1 
emergency cable to try and pull then 
down. 

When bouncing around in the air at 
about 300 m.p.h. in a plane as his, trying 
to pull a stuck landing gear down is quite 
a hair raising problem. Undoubtedly per 





spiration came forth from that man 
Hughes. Fortunately he lowered the 
landing gear far enough so the plane 
could be landed safely. 

That incident reminds us of the 1936 
National Air Races when that daredevil, 
Harry Crosby, spent the good part of a 
nice sunny morning careening through 
the air with his racer trying to get his 
landing gear down by jerking out of dives 
until it finally reached the extended 
position. 

The few hours preceding a test hop of 
a racing plane are usually the most nervs 
wracking to the pilot. When he once gets 
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the ship up the climax seems to have 
passed. 

It is said that Hughes, while waiting 
to fly his plane, would borrow a Grea. 
Lakes job and fly it over the countryside 
so as to keep the “feel” of flying an air- 
plane. He would land, take a look at the 
progress the mechanics were making on 
his steed, and would then take off again. 
On one of these occasions he flew Vance 
Breese’s low-wing racer. It was very 
humorous the way he hopped in and out 
of airplanes while waiting for the com- 
pletion of his plane, but not so to Howard 
Hughes perhaps 

It cost Hughes in round numbers about 
$100,000 to build his racer. Soon after 
completion and test flights Hughes flew 
his ship over a measured course at Santa 
Ana to endeavor to break the world land- 
plane speed record. He made four dashes 
and apparently broke the record by a 
large margin, but the judges declared it 
unofficial for various and sundry reasons, 
mainly because of his dive before enter- 
ing the straight-away which is prohibited. 

However, Hughes went up the next day 
for another attempt. His cockpit enclo 
sure was now missing as it had blown off 
during one of the speed dashes leaving 
him in an open cockpit which consid- 
erably cut down his speed. It also made 
the ship tail heavy and at top speed the 
racer was unmanageable. 

lherefore, Hughes had to throttle 
back somewhat and make the speed 
dashes at that speed Nevertheless, on one 
of four dashes that day he did slightly 
over 352 m.p.h. to break the existing speed 
record! His engineers had figured about 
350 m.p.h. as the top speed, and that was 
with cockpit enclosed 

But no sooner had he completed the 
dashes than the engine of the sleek racer 
quit. Hughes spotted a newly plowed 
field down in front of him and attempted 
a landing with his wheels up, simulating 
a snappy sleigh ride. Thanks to Mr. 
Stryker’s keel the ship did not fold up 
like an accordian as I have seen some 
racers do. 

It is always better to land with the 
wheels up on such a field as otherwise the 
plane is liable to turn turtle (we unwitt- 
ingly had the ship change into an ac 
cordian and turtle, in the preceding two 
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right meaning). Little damage was done 
to the racer, and it was brought back to 
Hughes’ modern but minute factory at 
3urbank, California. 

From then on, all sorts of rumors 
flourished. People said that the plane was 
purchased by the Army to be developed 
into a pursuit. Others said Hughes would 
try to break some speed records made by 
the French flyer, Detroyat, at the 1936 
National Air Races. 

Finally, the rumors ended when one 
morning Hughes took his ship out for 
a test hop, and lo and behold it had a new 
wing. This wing was long and narrow 
as compared with the short stubby former 
wing. It kad the N.A.C.A. 23012 airfoil 
section, the most efficient yet designed. 
Hughes’ ship by these modifications was 
now a long-distance racer, and Hughes 
predicted that it would do about 360 
m.p.h.! It was to be delivered to the 
Army. 

[In the Hughes manner it was delivered. 
faking off one morning he flew it to 
Newark, New Jersey, making his famous 
record-breaking flight. It was his own 
record that he had broken which he had 
established in Miss Jacqueline Cochran's 
Northrop Gamma some months before 

From there our guess is that it went 
to Dayton. It will undoubtedly be tested 
for stratosphere flying by the Army engi 
neers, and it is not impossible that speeds 
of around 500 m.p.h. may be obtained 
with it with tail winds that are encoun 
tered at about 35,000 feet altitude 

With an enormous top speed like that 
the racer has a very slow landing speed 
which makes it ideal for military pur- 
poses though it will probably have to be 
throttled back in order to maneuver it 
in combat. It would take a radius of 
about five miles to tura the ship when 
“wide open” without making the wing 
appear as if it was hinged to the fuselage 

Ordinarily at low altitude it will do 160 
m.p.h. Both figures are at cruising speed. 
So Howard Hughes may take to the 
stratosphere on his forthcoming flight, 
and it shall be interesting to watch his 
progress. 

It is fortunate that our industry has 
such a man as Howard Hughes who is 
willing to risk his life in the practical 
development of high speed aircraft. 


sentences but we know you grasped the END 


AVIATION TRAINING 


at STEWART TECH (founded 1909) 


qualifies men for IMPORTANT Aviation ground position. The MECHANICS and ADMINISTRA- 
TIVE COURSES cover Airplanes, Engines (including Diesels), Drafting, Sheet Metal, Electricity, 
Aviation Radio, Meteorology, Navigation, Flight Dispatching, Airline Operations, etc. The AIR- 
PLANE DESIGN and CONSTRUCTION COURSE includes Mathematics, Drafting, Aerodynamics, 
Stress Analysis, Design, etc. All courses have complete technical and praciical training to prepare 
men for any and all Aviation ground work. 

Stewart Tech graduates are eligible for Government licenses. Descriptive catalog free. 
Call or write the Aviation Division. 


STEWART TECHNICAL SCHOOL 
Dept. 128 Stewart Tech Building 
253-5-7 West 64th St., N. Y. C. 
Approved by Bureau of Air Commerce as an 


AIRPLANE AND ENGINE MECHANIC'S SCHOOL 
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NEW CURTISS F11C4 NAVY PURSUIT NEW LOCKHEED P23A NAVY FIGHTER 








28” Span. Length 20%”. Weight 4 oz. 1” Scale COMBINATION LAND AND SEA PLANE SET 


32” Span. Length 20%”. Weight 3% oz. %” Scale 


New 4-gun Navy fighter. Model will rise from land or water in few feet. Construc- 
tion set contains fuselage and pontoon formers, wing ribs, tips, etc., printed on 
balsa, a 3%” turned cowl front, 2 instrument boards, colored insignia, lettering, 


THE MOST EXCLUSIVE AND FINEST EQUIPPED MODEL IN THE WORLD 
A special De Luxe me me of the most beautiful and finely detailed ever made, 
h i ecial ¢ a 3%” celluloid. 1000 H.P. type, Wright Cyclone motor, 





ish 1 ds, cylinder fins, etc., like real motor. Also in set are 4 windshields, 9” carved scale flying prop shown, 3 oz. silver paint, 1, 0z. cement, % 
carved spruce semi-scale flying propeller, colored star and oz. black, 2 oz. glue, ready cut wheel pants, strong 2” aluminum wheels, 12 feet of 
( balloon wheels, silver dope, paint, black, red striping, rubber, and large 33”x44” drawing of land and sea plane. This is a sensational 
r ed, axles, rubber motor, windshield, instrument board, model and only one of its type in the world 9 
num step plates, aluminum wing walks, ready cut wheel pants, Construction Set in labeled gift box. postpaid. ..............-cccceeeeees . 
A printed on balsa. Detail scale drawing. Above model is latest improved type, just out. 
Construction Set COMPIEtO, POSTPAIG......cccccccccccescccccccccccsseccess ° 


NEW BOEING P4B4 NAVY FIGHTER 


a2yjoysod * x "yy ‘aB10ac “3g asn ‘ssapso AouOU Surnssr uy :330K) 





41” Span. Length 28”. Weight 8 oz. 1” Scale anne aeeeeeee edit a 
22%” Span. Length 14%" Weight 2% oz. Color, Grey, ete. 


This new model, built very strong yet lig ht in weig ht, is practically crashproof and This is the finest equipped Boeing, F4B4 model in the world. New improved model 
On mo 











will out 1 Rises from ground in 10 feet and flies exclusively equipped with new 34” special aluminum streamline tapered cowl ring, 

, Set ntains all parts printed on balsa, ready cut pant cc , 44%” 9 cylinder celluloid motor with aluminum ventilator front, 8” carved varnished steel 

fr 11 teel pe carved paulownia wood Ey 1 balsa type propeller, printed out balsa wood parts, 2 oz. grey dope, % oz. yellow, 3 02. 

whee tai e¢ med wire parts, 26’ rubber, 3 oz. yell dope, 2 02. blue, % red, paper cement, glue, formed wire parts, celluloid wheels, tail wheel, 5S. 

oz. black, 2 oz. glue, cement covering, full size scale drawing, ‘aa all parts. $4. 95 Navy lettering, colored insignia, and %” scale drawing. Construction Set $9. 95 
Construction Set complete, postpaid.........cccccccceccccecccceveccecess complete, postpaid 


Northrop FT1 Navy Fighter mony P26A Army Fighter 














: xi : 22’ Span. Length 17%2’’. 3%4’’ Scale 27%" Span. Length 17”. %” Scale 
22’’ Span. Length 15’’. %4’’ Scale é : 
t tiful fivir model of the latest Northr Ti) 150 of this fast pursuit plane are now in use in the Set has all parts printed on balsa, turned motor fronts, 
eautiful fly odel of e lates orthrop 28° : ’ -« > 
h. fighter. Set contains turned motor front 8” iy. Construction set hes carved steel type props, set of 3 colored paints, glue, 
i propeller, i nis ilver, black and clear dope aluminum cowl, 8” steel ty 4 ete., balsa wheels, concealed motor unit through 
ee — P 4 glue, etc., insignia, drawing, printed 4 
all a, full seale drawing, and fuselage Scale drawing $2 95 
parts to t i hown arts. : : 
Construction Set complete, postpaid. . 2.00 Construction Set complete, postpaid........... $2.75 Construction Set complete, postpaid 


Northrop Al17 Army Attack Chunn 1/10 H.P. Brown Jr. 1/5 H.P. LOCKHEED VEGA GAS MODEL 
] 





24” Span. Length 17”. %” one 


82’’ Span. Weight with motor 5 Ibs. 





le mod f or f the 125 new ack Northrops 
. ’ a ‘ “ ~ "ae “ as rg poe ntene This a little nog - Set contains formers, ribs, tips, pants, et« all ready cut 
1 nted on "haben full size for models of 3% to 4-for Long life motor with steel to shape, 8%" turned motor front, 4%" rubber tired air 
Boe - — = : ) a, 1 Ss on. Ses ey — cylinder and piston for wheels, silk covering, glue, and full sized drawing. This 
. , complete co con nese dl te on is a dry set without liquids 
Construction Set complete, postpaid........... $2.50 denser and gas tank ready models of 5 to 8-foot span Price set. {.0.b. N.Y. wae $17.50 
_ 7 — to run. 1/10 hp . 3500 6 bore, 1 stroke. Com 
r-p.m. 5%’ bore, plete as shown in illustra- moo asy ve FLY 
stroke tion, ready to run PRICES ON . OUR ODELS READ 
Price bewenecese $17. 50 Price $21. 50 HOWN IN CATALOG. 
ast ». 
alutr 
= gg NEW 1937 CATALOG NO. 4—16 PAGES 
postpaid... We want every builder to have this finest catalog. Beautifully illustrated. Large photos of 





latest models. Send 10c coin 


Note: Orders sent West of Miss. or Foreign, add 20c postage 
California Dealer: JAYS MODEL AIRCRAFT, 7763 Melrose Ave., Hollywood, California 


MINIATURE AIRCRAFT CORP., 83 Low Terrace, New Brighton, New York 
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Plane's Life 


(Continued from page 20) 










































How long will the new crop 1i1 
planes last? That would be difficult t 
state; but engineers are positive they 
will far outlast the airplanes of ten years 
ago. Still, metal fatigue is far from a 


positive science, and new things develop 
all the time. Failures occur where and 
when least expected. 


The huge four-engined bombers bought 


by the Army will have usefuln 4 
passenger carriers for some years a 
they have been declares bsolet 
performance as bombers. After a « 

as passenger haulers they will still be 
useful as cargo carriet So 


gineers. 





CAMERA 
BOOK! 


Just out! Expl ai 
> latest in 









fun and rc oft ‘Ot 





re you America’s most complete, varied 
atock of foreign and pm merchandise fro yori 

makers: Eastman Kodak 
Korona, Bausch & Lomb ; 
guaranteed or money ba We. rake your old camera d 
equipment in trade. Writ ite for ree -amera book ” 
CAMERA CO. + 230 S. WABASH 
Dept. PAeS. CHICAGO, U.S.A. 
















Will We Have Air Detectives? 


(Continued from page 28) 











But he'll be more than an air cop 
He will be a pilot acquainted with all 
types. He will have a system worked 
out that will check tire marks and track- 
ing widths of undercarriages. He will 
known the various types of slashes, the 
various types of tail skids cut, or the par- 
ticular wriggle design left by a tail 
wheel. These will be his fingerprints 
to trace the crook plane. He _ will 
develop an ear for engines and tell by 
the beat or hum what make and horse- 
power it represents He will be able to 
identify every plane by its silhouette 
with greater accuracy than that dis- 
played by wartime pilots who sought the 
enemy “over there.’ 


He will know every pilot by name and 
have his history filed for instant con 
sultation. He will know the particular 
twists in their make-up. He will study 
their takeoff and landing styles, for 
every man leaves his mark somewhere 
on, or above the runway. 


Our air detective will be an expert in 
military planes and know their arma 
ment. He will be a ballistics expert and 
will be able to trace machine gun bullets 
and the gun that fired them. He will 
even be able to determine the angle from 
which they were fired and in all proba 


bility the distance: 


He will know every field and hangar 
in the country, or he will have compre- 
hensive files of information on them 
He will know every travelled air route 
and its typographical problems. He will 
devise a network that will tie up every 
emergency landing field in the country 
He will know the exact position and 
movement of every plane in the country, 
just as Lloyds knows the position or 
f every vessel on their in- 


destination « 
surance books 


The crook may find new fields aloft to 
try his hand on, but he’ll find plenty of 
trouble when he comes down with the 
loot. The air detective with his high 
speed patrol plane, his radio and his list 
of awkward questions will make aerial 
banditry a pretty tough proposition, even 
if he manages to survive the blast of 
gunfire the air detective rains on him. 


It'll be nice work for someone, if he 
can get it. 
have no idea how much this proves 
or disproves Criminologist Harker’s 
theory, but I do know that when poPpULAR 
AVIATION prints this, about 500 air thriller 
writers will have a new character 


Which reminds me, I might as well 
vet to work and write a story myself 


END 



















Eastern Air Schools 
has now completed its 
new training and re 
pair base at Salisbury, 
North Carolina, and is 
training students and 
operating its new re 
pair base. 

In accordance with 
its policy of offering 
only the best of equip 
ment for the training 
of its students, East 
ern was the first of the 


The Link Trainer is a mecl 





better air schools to purchase a Link 


training of students in blind flying 


by the Army, Navy, Marine Air C 


EASTERN AIR S$ 


SALISBURY, 


COMPLETE AERONAUTICAL 


INCORPORATED 


NORTH 


Trainer. 

hanical device for the 
It is recognized 
rps and all lead 


America 


CAROLINA 





Blind Flight School from the Army and the Depart- 
ment of Commerce 
No finer training equipment or personnel can be found 


CHOOLS 


TRAINING 


ing air lines as well as 
greater foreign gov 
ernments as the safest 
and most. efficient 
method of teaching 
blind flying which has 
yet been devised. To 
insure proper training 
for its students, East 
| ern has engaged the 
services of Lt. H. H 
Culler of the Army 
| Air Corps who comes 

directly to Eastern’s 





Link Trainer Instructor’s School. 











Equipment at Eastern includes all weights of ships and all powers and speeds including the 
New airline equipped Stinson which will be used for cross country training by airline students. 
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What One Woman Thinks 


(Continued from page 52) 








teward would come in pretty handy 
k there And 


suppose someone 


nted a cup of hot coffee? Do men not 
ike the better waiters and chefs? Are 
eir hands not steadier than the hands 

el \re the greatest surgeons 


> 


\nd what of the women passengers: 


t wo e not physically beauti- 
ut wo ke to be. Most women 
» fly o1 irlines do so because they 
efer t ‘ d of traveling to trains 

1 boat 
When a erfectly groomed, freshly 
1inted, bea 1 young hostess presents 
self to ese women, smiles charm- 
gly ar plays a disgustingly even set 
gleaming white teeth, what are their 

ictions 
Do the t become immediately con- 
ous of their own unavoidable untidi- 
ess and, in some instances, their lack of 
uth and gleaming white teeth? Is the 
vanity of women too unimportant tor 
nes to consider, in view of the fact 
that the va t women are prone to have 
e most money and time to spend 

iveling 


\nd what of the male passengers? For 
he most part, do these men not consist 


lawvers, business executives, doctors, 
d others whose time is valuable and 
ho are physically fit to travel and to 


retired business and profes 


be) to join their families in California 
and Florida? Are these honorable gentle- 
men interested in beautiful young ladies, 
or should they have 
interested in them? 

When they are sick they need nurses; 


ccasion to become 


when they are well enough to travel, de- 
cidedly they do not need nurses. I think 
their wives will agree with me on this 
point, at least. 

So much for the hostesses—on the 
ground; and so much for the “abuse of 
our beloved aviation”—in the air 

Because women simply must always 


l where they 


ave the last word no matter 
are, I cannot refrain from casually men- 
that. in my _ self-styled expert 
opinion, “on the ground” is not such a 
bad place to be, after all. It's cold up 
above and hot down below, 


tioning 


while Spring 
is in the air—near the ground. 
EDITOR'S NOTE. This story, the 
first that we have ever received of th 
kind, opens up a new view-point for dis 
cussion, both for our readers and writers 
There are many, many views on the sub 
ject of women in the various branches of 


aviation and particularly) where — th 


woman in aviation meets the travelling 
public. The Imperial Airways have em- 
ployed men stewards for many years on 
their Oriental runs, and are obviously 
satisficd END 5 








WE BEG YOUR PARDON! 


Although it is very hot and you are probably sweltering with the heat, just 
as we are doing at the present moment; we simply MUST tell you of these 
BARGAINS. Regardless of how warm you may be, it will be well worth your 
while to take a look at the merchandise offered for this SPECIAL AUGUST 


SALE. 

BIASCOPE 

6 Power 
\ compact, light weight 6 power field glass 
hunting, fishin hiking. and all other 
tdoor sports It has a thoroughly cor 
ted achromatic optical system that pro 
es a large ear view. Quickest one finger 
ing devic known. Diameter: objective 
1 Si high. 3%,” wide: Weight, 
ounes Regular price $5.00. Priced for 
I sale onl a cxien . 84.00 

Includes leather case. 


HULE AUTOMOBILE COMPASS 
Airplane type) 


Ka to instal Similar to compass used on 
lanes, being of the liquid type and having a 
iting di vith jeweled pivot rhe com 
nsator placed under this instrument to 
Tset magnet effect of steel and electrical 
uipment in your car. Be sure that you know 
r di Comes in handy on the high 
vay Cor | compass.... . $1.59 
AVIATION LAPEL PINS 
Attractive enat 


lirplane lapel pins re 
luced for tl sale only stbunbdeone 25 


FOREST GREEN HELMET 
Here is a good knock-about helmet. Wa- 
ter proofed. All seams stitched and out- 
er edges rolled. This helmet will give 
you comfort and protection. Only. .$1.25 


WHITE GABARDINE HELMET 
An excellent summer flying helmet. Very 
strongly constructed, has the conven 
tional goggle straps and snugly fitting 
CRIM GEFAPS. ORIG s< cccccscececsevees 80 
W.Y.D. SPORT GOGGLES 
If you like to wear a pair of extra light 
gorgles, you will like the W.Y.D. Strong 
frame Wide elastic headband Don't 
Se TD WP Wis 6 vot 40600046 0066%00 $1.75 
D.E.K. WIDE VISION GOGGLES 
(Silk Chenille Binding) 


Light and easy to wear. 





Binding is of 


triple weight chenille Shatterproot 
lenses. Aluminum frame with strong 
hinge and wide headband. A real buy 
at secede Détdeuscev écev eens se eeeheses $3.00 


D.E.C. GOGGLES 
Resistal. The guaranteed 
able Optically safe. 
few left at 


non-shatter- 
Fur trimmed. A 
0000090000000060600800096 $3.00 


Send check or money order at once to take ad- 


vantage of the a 





ORDER 


* 


for helmets. 


619 S. Federal St. 


ve Bargains which are spe- 
cially priced to reduce stock. If C. O. D. slight 
additional charge for postage. 


TODAY 


Give head size 


AVIATION PRODUCTS CO. 


Dept. P.A. 8, 


CHICAGO, ILL. 


SS 
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sional men who are anxious (or should 


~ TO US BY 


AUGUST 9th FOR 
12 BIG ISSUES 


MODEL 


qinrLAve 





NEWS 


yg? Our Free Gift 
e” toYou!! 

















WACO CABIN “C” 


Kit to build this Waco Cabin “C” 
Flying Model given FREE to all who 
subscribe on this Special Summer Sub 
scription Sale. Complete kit including 
many finished parts such as wheels. 
propeller, wire fittings, nose plug; also 
full-sized plans, printed balsa, ete. 
Made especially for us by a well known 
manufacturer. A model that will give 
you much pleasure building and hours 


of enjoyment in the air. 


Your improved and enlarged MODEL 
AIRPLANE NEWS now offers the 


biggest dollar's worth you ever saw! 


64-pages— 


Every Month of Authentic, Timely 
and Interesting News of Model Avia 
tion and Instructive Reports on the 
Newest Deve lopments in Aeronautics. 


Subscribe now and save $1.40 real 
money—and get this dandy Flying 
Model Airplane FREE. Use Coupon, 


MODEL AIRPLANE NEWS, PAs 

551 Fifth Ave., New York 

Enclosed find $1.00 for whict ou are to send 
e MODEL AIRPLANE NEWS each month 

for one year, also the Waco Cabin “C”’ Flying 

Model Kit, 


Name 


PPP PPP PPP CSC CeCe CC oee ee ee eee ee 





Address, SS ee 
ea} 


City. LER Pee Secceecesececcs State 


This offer good in the United S 
sessions; also Cuba, Canada, Mex 


All other countries $2.5 


es and its pos- 
and Panama, 









































68 POPULAR AVIATION August, 1937 





The Design of Landing Gears 


(Continued from page 50) 




















Then, taking the loads in the side intersection of the two struts in the distance from this point of intersection 
legs, 3,800 pounds, and breaking them  center-line of the tire up to the fuselage, to the center of gravity. In our ship the 
up into their individual loads we ve making a right angle to the fuselage, vertical distance is 36 inches, as shown 
the resultant, 3,800 pounds. This is in (D) on the drawing, this is the line of on the drawing, and the horizontal dis- 
the same plane as the shock strut, and the resultant. tance is 10 inches as shown. 
the shock strut must be at right angles We measure our angles from it and Then: V 362 + 102 = 37.36 inches 
to the fuselage, measured fore and aft, tiot between the struts, angles 9° and which is the length of the resultant 
in order that the axle will not twist when 40° on the drawing. Then the load in Then the resultant force is 37.36/36 
the wheel moves up and down. It fol- the rear strut C, 1s 1,400 = 1,460 pounds. The drag com- 
lows then that the resultant meets the 1 ponent is 10/37.36 & 1.460 = 375 
fuselage at an angle of 90 S n the ae pounds. This load acts back and at the 
side drawing of the landir ir Wwe sin [180 (40° + 9°)] point of intersection of the centerline of 
draw a dotted line fron int I l the struts and the centerline of the tire 
SIA sin 9 3,800 - - x .1564 Then the load in the front strut is 
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ww 


EADQUARTERS FOR sin 131 1 l 
Quality Hour GAS MODEL 3,800 = 1.325 & .1564 & 3.800 788 —_ % sin $3° X 37 % 7986 
Quantity Service SUPPLIES pounds compression The load in the sin 49 7547 


Send 3c postage for catalog 















































1 < 375 397 pounds tension, it is ten- 
18” BALSA With all orders for $1.00 or over : : | ee may ; 
1/16x1/16 100, 5c] of supplies only—your choice of ront strut A, is: — —_—__— sion because the action of the drag tends 
% 25 <a < ’ 
i/iexsv18. is 5e OFFERS Orden aban gianna sin [180° — (40° + 9°)] to swing the wheel down as well as back 
1/16x'% 15 for 5c} supplies only to get free offer. sin 40° X& 3,800 1.325 « .6428 » because of the position of the rear strut. 
2 5S ford 
3/32x3/32 30, 5c F 1. Large bottle clear cement 3.800 = 3,240 pounds. It will be seen ] 
Myx Ye 30 for 5c and 100 1/16x1/16xI8 . : : x ; ' 
%x3/16 12 for 5c balsa that the addition of these two loads is Now the load in the rear strut is: - 
%x% 10 for 5c R : , ' 1 . oe At 
3/16x3/16 8, 5c] yy | 2. 50 ft. Ye flat rubber more than equal to the resultant load of sin 49 
het 3 = Se E 3. 3 sheets silver tissue 3,800 pounds, this is because the struts l 
2 Ke = | 4 GQhemberehia Pia la tt. , ‘ —" - aes ~ 
6 tor 10¢ E 4. pap rhe: Ma i. i are at an angle to the resultant. x sin /8 d/ 9781 3/9 
8 for 10¢ : "| > lo s thus fo are > tc he 7547 
Riss isc] cane SGSTAOE eo oll ete te Che loads thus { und are duc to the ; 547 
7 for 10c} YS. for 75¢ or over. Under 75c, vertical load only, in addition to this 485 pounds compression. 
Va x2 6 for 10c] add 10c. West of Miss., add 10c . " ? ’ 
3/16x2_ 3 for 9c] extra. Canada, U.S. possessions, we have a drag component. This drag We have the two separate loads in 
4x2 —-3 for 10¢ i 5% ; 
3 sheets or 36° od tage Eh ofa add "30. component is due to the center of vray the struts caused by the vertical and 
engths t iS . 
ag ge wad penance Catalog ity being to the rear of the wheels as drag components. Then the final load 
10c_ packing ; ; LR well as above then In order that the is the sum of these two loads. As the 
charge for 36 PROPELLER me tas 
ongths BLOCKS | SHES mav s nail ates a : as Mas : ee eee ae 
ee %x %x 5 S—De| Small 3c; Lge. Se ship may tay a level position, the drag load in the front strut is tension, 
1/16x2 12 for 10c] tx %x 6 6—5c|Extra large... .8¢ resultant of the vertical and the drag we subtract it from the load caused by 
%x2  9for10c| Sxl x 7 4—5e| NOSE PLUGS pac - 
%x2 3 for 6c] %xl x 8 3—5e| 1%” 2 for 8 components must pass through the cen- the vertical component, we have: 3,240 
24” Sheets Mxl%xl0 2—fc euotne Bing ; of oravits 397 2.843 pounds compression 
double above! %xl'%xl2 3c ea 3 u.) er gravity — « 2.5435 pr ads oO | Ss : 
res | 1x12 4c ea.|1%” d. 15 i - P . ; 
Drie’ PLANKS li wei boon. |200: 8° a. Bh Chis resultant is the hypotenuse of a As both loads in the rear strut are 
a: sh suey Ate pt Tigh ads right triangle, the two sides being the compression we add them: 788 + 485 
1x3 2x2 18¢/ 005 in. 6x6 5e/1%” dia 15 vertical distance from the point of inter- - 1,273 pounds 
2x3 Se; 2x6 .9e] 010) ir 6x6 Ge) 2” dia eee ne . ‘ S Pre gat ‘ , : 
3x3 400; 3x6 Tic] CLEAR DOPE |3:” dia section of the centerline of the struts his completes the level landing con- 
pm gt gg ME EE ay ME ey tl nterl f the tire to tl lition 
All col., doz. 19%¢] bottle, 8c; % pt » per pai n 1e centerline o the Ir¢ oO ie aitio 
$i ea. Se] 30c; 1 pt. 45¢ | 14” to 1”...18 ¥ 
Superfine, wh. Sc| THINNER. |1%" to 177.3 enter of gravity, and the horizontal END 
WHEELS per pr.| Same as clear done METAL ——__—_—__—— —— ——__—_—_—__— _ _— 
Brch BisaCelu| COLORED DOPE| PROPELLERS 
6 Ol .03 ie per ; Large|2 blades 3 blade - Gi ee & Ee 
% .02 .04 .05] pottle 10¢; % pt.}1%%”. .5e 08 L 
03 105 207] 35: pt, 60c |2%4".10 ( 








DEGREE IN 2 YEARS 


@ BACHELOR OF SCIENCE DEGREE. 
Course covers airplane design, propeller 
design, aerodynamics (including theory of 
airfoils, stability, performance, etc.) lighter- 
than-air craft, aircraft engines and all fun- 
damentals. Equipped with a modern 
wind-tunnel (see illustration) capable of 
100 miles per hour air speed; accommo- 
dates a 36-inch test model. Non-essentials 


% 07 .10 .16] Se per oz.; Large|414”.2 
H 15 .30/ hottle 8c; % pt.|ALUM. TUBING 
PINE WHLS., pr.) 35c; 1 pt. 55¢ |1/1¢ 2 1% ft. 7¢ 
Roth sides alike | MACHINE-CUT 8 
%” 4c; 1” 6c] BALSA PROPS 
1%” 8c: 2” 12c] 5” “ Pa 


4c; 


NOSE BLOCKS|7” Gc: 8” mh. 
1x2x1 Ie] 10” Sc; 12” 10¢ 














GUNS WITH 
RING MOUNT 
“er 1 1 











-8-10-12.14 * eaten eliminated. The technical work ordinarily 
2 ft. le] MACH. GUNS required in 4 years of college given in 214 
WOOD VENEER| a)" yi 4 - eee : 
PAPER o : a OF 1% OOL oF years. Graduates in Mechanical Engineer- 
20x30 1 for 10 | BUSHINGS ENGINEERING ing can complete aero- 
ead - poh ah PAPER ed eeewee nautical course in 2 
> 8q., = ay > for 15c | ° e ° ° 
% flat ..15 ft. 5e| GeLLULOID | SPRAYER | terms (24 weeks). Study and analysis of entire field of air trans- 
yt 18h 0c} 6x8 Bel oe ay CNS portation included. Flying school facilities available at nearby 
RUBBER ; D airports. The trained aeronautical engineer is the key man in the 
ae tae el noo a gs aviation industry. Development and progress depend on him. 
REED MODEL 20 Students who lack high school training may make up required 
1/32-1/16 2 for 1c STANDS _| SANDPAPER 


$/83-% 14. lelGm. 1Se: i, 25¢!Tien, sheets work, without loss of time. Enter September, January, March, June. 
SPECIAL RADIO OFFER Courses also given in Civil, Electrical, Mechanical, Chemical and 
Siavenine. the tame SMOVAGMOiD th Radio Engineering; Business Administration and Accounting. 
DIO KIT. All parts mounted read Living costs and tuition low. Graduates successful. Students from 
48 states of the Union and many foreign countries. World famous 
for technical 2-year courses. Write for catalog. 787 College Ave., 
Angola, Ind. 


thi sna oO - 
you'd have to pay at any ae" “aaa 25c Post. 
Dealers: Send for Wholesale Price List 
IMPERIAL MODEL AERO SUPPLY = 
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| per hour faster, and on less horsepower. Cal. This famous concern has re- 

Naval Planes One hundred and two of these T4M-l’s_ cently been given a contract for 54 
were produced, so popular did these of the BT-1 type dive bombers. This 
ships prove. In fact it is only in the all metal ship is a radical departure from 
last year that the T4M’'s have been re- previous dive bombers and it will be 
tired from service. interesting to know how successful it is 
service use. 


(Continued from page 16) 








huge taper-winged biplane, of much the 
ime general appearance as the small 


; ; ainttei? — bs . » in 
G-1 but being of a much larger size Martin’s successful dive bomber, the 


aaa : . . , ; 
2 Naat 4 »2 P, JM- - - >arlie MS @ - d u > y asic: s 3 
nd using an 830 h.p. Twin Wasp R-1830 XT5M-1, mentioned earlier in thi _arti \lthough being basically similar to 
inal cle, was a joint development of the the Army’s A-17 attack planes, the 
prcit ™ . Naval Aircraft Factory and the Martin BT-1, however, has a semi-retractable 
Fuselage and tail were of all metal aaa : ’ ‘ . : . ; 1: ; . 
company. Although first designated as landing gear, a wider cowling over its 


onstruction and the landing gear was re 
aes gs > XTSM 


v Paget -1, or Torpedo Type 5, production Twin Wasp Junior engine and a mod- 
of retractable type, folding into wells 


models were known as bombers, or ified tail structure built to accommodate 


the fuselage sides just af f > > é 
‘ . e sid gust ait of the BM-l's and BM-2's the necessary carrier arresting gear. 
ngine [he first ship of this type am . - . : Sep : “Spt. 
4 ; Gehlbacl e- These ships were the first true dive- No performance figures have been re 
rashed e enibacn, n ad es ' 
: : : oted test bombers to be produced with this one leased as yet, but unless appearances 
ilot, wv putting it through its paces S . 
4 ® a>» ) le 4 ( « -S > P4 > 
' | R O . | I purpose in mind. Engines were 600 are deceiving it should be rather faster 
gh above avenna, " ater < ANT 
oe panies on h.p. P&W Hornets and ship structure than its Army prototype. 
second ship of the same type was built 5 . 
rg Ee a was wholly of metal; the fuselage being END 
t proved tf ve interior in genera eT- : . . . 
; monocoque and the wings having fabric a ee 


rmance to the Douglas entry in this 
ion however, and so was not 





covering. 

The last in the Martin torpedo series 
was the X TOM-1, a rather strange look 
ing long-nosed biplane of all metal con- 
struction A crew of two was carried 


yurchased. Still another case where the 


AERONAUTICAL 
UNIVERSITY 


viplane is being pushed out of the 
ture by the more efficient monoplane. 





























Martin is produced more torpedo - 
nd bombing aircraft than has anv other 294 provision was made for the carry- 
iker This firm has long been rec ng of a standard torpedo or its equiv- | (Founded by Curtiss-Wright) 
1 has long og- i : 
ed as the chief supplier of “three alent in small bombs. It proved to be | Government Approved — State Accredited 
GQ das ! S 1 7 7 “ c 
™ _— oe ae rl s unsuited for service use and was not | Our graduates are with all leading 
irpos¢ Naval aircratt le first ol saiaceesl aviation companies and air lines. 
this type appeared in 1926 when the Produced. Courses in 
: P 1: Wh Wi _ _—— ) AERONAUTICAL ENGINEERING 
3M-1 made its debut. Soth this type Ree Naval Aircraft =e as I hil Mathematics Drafting Airplane Design, Stress 
and the later T3 2 ‘re used f » adelphia tunctions mainly as an experti- | Analysis, Wind Tunnel, etc.; thirty subjects. 
nd the ater 1 3M-2 were used for some P ; : ; P upon neser ag ca tas 
time on both wheel and float gear. mental laboratory for new types of air Prepares for Government licenses: Airplane, 
re 7 Eng ar ae Includes | Shee Metal 
Although speeds on these ships were craft and components It has made Welding. Drafting. at Censtrection. tia: 
1 ¢ . Ty . . . 4 ° 7 } " gines nsF ection | ew "Maintenane “e 
omewhat wer than on earlier “DT only two distinct torpedo types; the ADMINISTRATION 
hips, they were much more rugged and x [N-1, a twin engined float equipped pam gp RL Ba gy te 
dependable than their predecessors. The biplane, and the XT2N-1 two place dive- ao & a . Engines, Radio 
weiniet of theas shine ates » hee bomber. e 
: ight ' map had te adily be en a ba . . Outstanding faculty Up-to-date equipment, 
etting ivier: the earlv DT-2 weighed his latter ship was in all respects Reasonable tuition." Bary “terms 
“ . A . penxal Svening Sessions nroll now 
200 pounds, while the T3M-1 weighed very similar to the Martin XT5M-1 
, § oe : . ‘ ” 
725 pounds The XTN-1 was produced finally by Write for “AVIATION AS A CAREER 
This latter ship was the last of the es ompany eo the a Address 
vater cooled torpedo planes, all subse ot 2-l, 1e Original ship used two 
ite ( +e ef. € de pla 1es, ‘ 1 . t Wa 1 1 - c S00 ] - } TI . ) & 5 IN 1 AERONAUTICAL UNIVERSITY 
uent models following the Navv’'s dic- Cyctones ot . Lp. each 1¢ éi 
tum of using air cooled powerplants had as its power plant a Cyclone R-1750-D CURTISS-WRIGHT BLDG. 
exclusivel The T4M-1, a Hornet engine. Dept. P. A. 
powered version of the T3M,. weighed rhe last company represented in the SA 1338 S$. Michigan Bivd. 
2,000 pounds, less than the water-cooled torpedo and bombing series 18 the ACCREDITED Chicago, Illinois 
hip and at the same time was five miles Northrop Corporation § of Inglewood, 
1 Ty ALL FINISHED MOULDED ASSEMBLY KIT 
om " ONE HOUR BUILDING TIME TO ASSEMBLE 
zg 2 dia. THIS SNAPPY FLYER 





PNEUMATIC 
TREADED WHEELS for 


$ bec 
Gas Models 1° Pair Pl 


These targe, heavy duty wheels are the latest innovation 
for Gas Models Realistic, well designed exceptionally 

durable and just what you want for your new model. Easy 

rolling, just the thing for rough ground and quick take-offs 
Special design, heavy duty, new treaded tires, inflated and 
practically puncture proof Fitted with heavy reinforced 
flanged aluminum discs and special brass bushings with 
is hole. Guaranteed to hold air for one year 

MUSIC WIRE 

Best grade hard wire, especially used for gas mode!< 
Suitable for landing gear, struts, braces, etc 

3/32” dia. & ft. length 15c¢ 
1/8 dia. S&S ft. tength 25c 


‘SELLEY-TEX 


MOTH 








ow 


ALL LEADING STORES 
CARRY SELLEY-TEX 
“There's a reason."’ 

HERE AT 
22” Wing Span LAST! 


Beware of Stick Model Kits 
Sold at Low Prices 
SELLEY-TEX Kits are 
Guaranteed. Build SELLEY-TEX 
and You Will Own a Model You 
Will Be Proud to Fly. 


DEALERS—JOBBERS 


SELLE y-TEX 
REARWIN 
SPEEDSTER 


7Sc 





Wing Span 16"" 








Length ....10 CARRY SELLEY-TEX KITS. th ct é 
A Guaranteed Kit cere ee witha welt tine moulded. heltow” streamtine erate are remarkably strong 
° hen assenbied, is 
ALL FIRST CLASS DEPARTMENT STORES, RETAILERS, > t 
BOYS ! carry SELLEY-TEX Kit if their supply is exhausted order MODELS THEY C EALUY Be the west “to FLY the MOTH 
direct. REFUSE STICK MODEL SUBSTITUTES. DEMAND THE SELLEY- BUILD! TAKING COUN i nm sk your dealer—if he can't supply 
TEX GUARANTEED KIT, the Craftsmen. med BY STORM. you send direct $1.50 plus 15c¢ postage 
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APPRENTICES 


If you are stumped at the high cost 
of training to qualify for a license 
and a good future in aviation—write 
immediately, enclosing stamp for in- 
formation on opportunities now avail- 
able under our 


APPRENTICE PLAN 
MECHANIX UNIVERSAL 
AVIATION SERVICE, Inc. 
Strathmoor Sta., Dept. B2, Detroit, Mich. 




















GIVE ‘ER THE GUN 
START A POy 


mn 
Bu 
The Big 


SEPTEMBER 


issue will 
out with a bang-up cover 
the ultra-new Brewster 


start 
showing 
seout- 


bomber now being secretly ested 
by the United States Navy This 


ship is so new it was like pulling 
teeth to get enough material to give 
authentic full-color 
cover. Not only Septe 
issue of POPULAR 
will be 
live 
from 
It seems 


“scoop” 
that, the 
AVIATION 
with re 


us an 





er 
also 
jam-packed ams of 


opening aviation pictures 
many 


that 


eye 
corners of the world 
even VP.A. authors 


on edge for this big issue too 
for there's a 


easy-to-read articles on everythi 


from Aileron to Zipper. The n aie 
builder will have an inspiring piece 
of work to master according to the 
detailed but easily understandable 
plans drawn up by Paul Lindberg 
POPULAR AVIATION'’s model 
editor. The Brewster makes ua 
crackerjack model, too. 
LEVEL OUT AND 


FILL IN THIS COUPON 


were 


choice selection of 


POPULAR AVIATION, 
608 S. Dearborn St., 
Chicago, Il. 


Gentlemen : 


I want POPULAR AVIATION 





year. Enclosed please fined n 
subscription. 
rere ws ” , 

e .& 

gw .¢ 

\ddress 7 See * 

A 
City (ee sobeeees 
"Aa , 4 


cw 
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Airline Traffic Department 


(Continued from page 38) 








the matter « 


t 
I 


releasing this s 


a matter of seconds. 


Even a 


short 


cut in 


the 


2at is only 


use of the 


telemeter system is used for reservations’ 


ommunications. Eighteen airline com- 
panies are in accord on standard code 
words and these are also acceptable in 
the transmission of Western Union and 


Postal Pel egraph messages pertaining to 





rculated 
8 
ulu 


» Fese 


des for quick-referen 


\ sample 


system, 


Chicago 


e release Ol 


so that Mr. 
( hic 
] ED 
THUAF 
Chicago 


Jones one 


relates to a 
office 


states to 
seat (A) 


lar as 


messare, 


Via 


a Cleveland- 
Jones can be issued a through 
ago-Newark seat: 
JONES 


using 
request 
telemeter 


rvations guide lists these 
ice and have been 
London and Hono- 


the code 
from the 
asking for 


Newark seat, 


ACVNK THUAF 
Cleveland: Need 
leveland (CV) to 


Newark (NK) Thursday (THU) Trip 16 


(AF). By 


indicates 


repeating 
that 


Mr 


Jones 


THUAF, 
will 


hicago 
arrive in 


Cleveland via Trip 16 Thursday. 


In confirming 
CONOG 


replies: 
THUAF. 
CON 


Seat 7, 


means 
Jones 
ACVNK means one 
to Newark and 


this 


is the 


rHUAF 


day on Trip 16. 


\ new 


reservations 


request 


JONES 


confirming, 

passenger's 
seat fr 
means 


contr« 


Cleveland 
ACVNK 
OG means 
name. 
om Cleveland 
Thurs- 


| room has 





i—Spray for 
2—! Dz. Sheets 


Your Models. 


Jap Tissue. 


3—Choice of 3 20 in. plans. 
__Curtis—Heath—Bellanca—Boeing—Driggs 


Remarkable FREE OFFER one of 

above with purchases of 

“SERVICE IS A HABIT WITH US’ 
WH 


$i or more 


18” BALSA EELS per pr. PAUL-O-WINA 
1/16x1/16 100, 5¢ Bren Bisa Celu§ 10c. Add Se per 
l6x's 35 for 5e 01 .03 in. up to 10 in 
16x3/16, 18, 5e 4 02 .04 .05 MACHINE 
16x'4 15 for ie 1 05 00 0% PROPS. 
lix'e 5 for 5« 1% .04 .08 .10 5 in, - Ke 
32x3/32 30, 5¢ L% .07 .10 .16 Add le per in 
x 30 for He } 15.80 up to 16 in 
%x3/16 12 for Se 18” Balsa Planks yuRUsST 
Sent ae te ie So BEARINGS Ic 
6x3/16 8, Se x lfor 9c 
x4 6 for 5 2x2 1 for 15« BUSHINGS | 
1x4 for 2x3 1 for 2:¢ os . 
x'4 2 for 2xf 1 for 35¢ ALUMINUM 
1x2 6 for 10 PROPELLER HEELS 
x2 8 for 10¢ BLOCKS 1” = 5 
1/16x2 8 for 10¢ lox %x 5 8—Se 13.8" pr a “1 
x2 7 for 10¢ ox &%x 6 6—5e 17.8” pr. 14 
8X 6 for 10¢ xl x 7 4—k« NOSE PLUGS 
6x2 for % sxl x 8 3—5e large l0c doz 
4x2 3 for os 4x1%4x10 2—5e mall 5e de 
sheets or 4x1'4x12 3c ea CEMENT 
lengths lo ul 1 xl'gxl2 4c ea 1 07 ‘ 
ove prices, a 1 xl'exl5 6c ea % pt 
oe pees ng DOPE Clear Model “a 
arEe oe , 1 pt. 2%« 5e 
lengt ad 
1g 1% Brushes No. * 5e 
NOSE BLOCKS Colored INSIGNIAS— 
ee ~* ‘ ‘og pt. 30e =French,American, 
att ot = 10e English, German 
~ BAMBOO om tm”. i for 3c 
: . 6x'4..6 for 5e 2” le 
. — rs Shredded 40—5ce 1 sheet of 24. 5c 
Alum. Tubing ALUM — Dummy Radial 
1/16”, 3/16” 2 Sheet le , Engines 
,” 10c ft WIRE lie Diam lde 
Rubber Motors ft 2, =: Diam... . 18¢ 
16 sq. 20 ft. 5e THINNER 3” Diam. . . 23¢ 
e flat 20 ft. he e 1 OZ... .c08 5c Sheet Celluloid 
Sheet Aluminum REED 2x6 2 
003 sq. ft. 10¢ 1/32, 1/16” 6x8 : 4¢ 
TISSUE, AA : ft lo 12x16 15¢ 
All col., 4oz. 1% % in 2 Wood Veneer 
s r ea. 5 PROP SHAFTS 20x30” 1 for % 
Superfine, wh. for le 2 for 17 
ORDERS 75c or under 1l5e postage. Postage prepaid 
rders over 75: West of Mississippi add 10c¢ extra 
Canada add Se extra on orders under $1.00 On 
lers over $1.00 add 1 CASH OR MONEY ORDER 
NO STAMPS—NO C.O.D's 


SKYWAY MODEL AIRCRAFT SUPPLY CO. 


383 Seventh Ave., 


Dept. P, Brooklyn, N. Y. 





just been installed at the Chicago air- 
port and this will doubtless be adapted 
for offices elsewhere. It is not unlike 
King Arthur’s round table and 12 
men can function at this table at 
Each reservation is made on a 
the clerk and this card goes to the con- 
trol man who tabulates the reservation 
on the chart for the trip desired. 
Already, this round-table arrangement 
has proven itself as a time-saver, the 
most important step in any phase of air 
transportation. Many other modern ap- 
pliances are installed in reservations 
offices. One is the time-minder, a light 
when certain 
warning to the reserva- 
is time to make 
a reservation. 
The reservations department is 
in-hand with passenger service de 
partment. Each passenger's trip must be 
enjoyable and convenient. Most of all, 
the passenger should experience a min- 
imum of detail in making his reservation. 
United’s reservations department is 
vital from the standpoint of analyzing 
traffic problems and situations. Should 
it appear that a certain trip is going to 
be sold out with the possibility of more 
demands for seats, reservations contacts 
the operations department and arranges 


once 
card by 


which, set for a 


glows a 


system 
hour, 
tions department that it 
a call or to confirm 
hand- 
the 


for the placing of a second section on 
this trip. 
The reservations department also 


maintains a running record of passenger 
loads which are forwarded to field head- 
quarters in every days. 
Here they tabulated and distributed 
to interested departments, such as traffic, 
who have a picture of passenger traffic 
thrice monthly, almost as quickly as the 
period is completed. This information is 
used to feel the pulse of traffic flow—to 


hicago ten 


are 


determine when and where additional 
schedules are needed to fill a specific 
local need. END 
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b . 4 
SUPERMARINE 86.B 
Greatly improved model 
of this Schneider Trophy 
winner, which will R.O.W 

















Span 2 Suggested 
coloring Silver and blue 
ze 
CLEVELAND AMPHIBION Only cic 1,95 
- 4 . sa “‘Dwarf”’ Dry Kit 
Ping Sea re Ins... 80c 
into a one 


ste a y flight. 
Also takes off ground whe n wheels 
Twin motors. Attracts wide 
R-X5001 (no liquids) only 


Full Details of C- D's Big R. R. News 
(amazingly low priced Kits—from 25c to 95c) 
in Supplement. Send for it Now 


are put 
Span 


in position 


or 28”. Dry Kit 





planes, Gas and Steam En- 
Racing Cars, 


ane ssories, 


gines, 


big 64-page Model R.R.’s Ships, Air- 
catalog & 


LARGE SUPPLEMENT! 


- Supplement alone, 5c- 


CLEVELAND MODEL & SUPPLY CO., Inc. 
1866PA West 57th Street * * Cleveland, Ohio, U.S.A 
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The Airplane and the Law 


(Continued from page 32) 








passengers airplane; and it is a list of the reported cases and noting 
satisfactory neither to those who have’ what was the outcome. 
ms against the operators nor to the I proceed, therefore, to list, first, the 
rators themselves. cases in which the companies won and 
[The courts hold that it is the duty of | then those in which the companies lost— 
e companies to exercise “the high- limiting myself, it must be understood, 
legre¢ f ire’ for the safety of to cases involving casualties on sched- 
r passengers, and the lawyers for  uled airlines operating as common Car- 
ompanie ntend that that test is riers of passengers 
rigid, particularly as applied to a laken chronologically, the cases won 
ng and growing industry with the by the companies are the following:- 
endous economic and mili (1) Allison against the Standard Air 
ntialities of ee ? . . . ° 
pot aviation. But the Lines, an action brought by the plain- 
] st the rie \f — = . can ° : . 
also puts the burden of proving the tiff as administrator of the estate of 
k of proper care n the litigant who Thomas J. Kelly, who was killed March 
seeks to hold the carrier liable, and 39 1920, when the plane on which he 
‘ law ee a . : . . 
fawye! ich litigants contend was traveling crashed on a mountain- 
| a a een arr F ‘ : aes 
that 1s wae Octauee t acct side near Banning, California, killing 
ents of / fa ature occur in remote the pilot and his three passengers. 
: 
ces and un such conditions as to . . as 
, : ; The case came on for trial in the Fed- 
ke the production of direct evidence . . . . O2 
| eral district court in September, 1930, 
OSSIDIE . 
, and the company interposed the defense 
ey argue it the mere occurrence . . . 
. ‘ that the accident was due to unexpected 
n accident ought to be prima fact : ¢ : 
" fog and was, therefore, unavoidable 
ence « egligence and that it ought 7 - . 
ie : ; The court instructed the jury that it was 
be the duty of the carrier to establish F ath 
- ' : the duty of the company, as already 
treedom tro1 fault instead of the “ . . 
, = stated, to “exercise the highest degree 
ot the int to establish its " ge : 
sei Gaal hat of care” for the safety of the passengers 
ivence conten urther tha ; . ¢ 
: but also charged that the defendant was 
e law favors the carriers because of . ; sae ae 
. 10 le e 0 es oO aeat Ce sec 
. not liable for injuri r death caused 
) ancient trines read into the law , : 
by an unavoidable accident 
the cou a 
One of the trines is that a pas- Che jury brought in a verdict ow! the 
one mae e risks incident to the CO™Pany, and judgment was entered ac 
sat tramenceition af aac be acee COPCMEN: This judgment was later af- 
to avail himself—the perils of the firmed by the Circuit Court of Appeals 
1. the da S the road, or the (2) Thomas against the American 
gers inherent in “that powerful and Airways, in which the widow of Arthur 
gerous agency, steam.” E. Thomas sought to recover damages 
[The other is that a carrier is not re- for his death in a crash that occurred 
onsible fo oidable accidents nor March 19, 1932, in the same mountain 
iccider e to that mvsterious pass as the one involved in the Allison 
ething k1 1 as “an act of God.” case. Judge James, who presided at 
ught into the law of the air. these the trial in this case, instructed the jury 
ctrines have the effect of making a that it was the duty of the defendant 
ssenger as e the “risks of the air’ to exercise “the highest degree of skill 
nd of absolvinge the carrier from lia and care commensurate with the prac- 
lity for found by the jury to _ tical operation” of its planes and to use 
ve due to either of the agencies named “the utmost care and diligence in pro- 
How these rules and doctrines, de- curing experienced pilots and in supply 
loped in the “horse and buggy” age, ing them with information regarding 
rk in yractice when applied weather conditions.” 
) an age on wings, and whether, in On the other hand, he specifically told 
tigation betwee air transport com the jury that a passenger assumed the 
ies and p seeking to hold them risks “necessarily incident” to flying 
able for injuries or wrongful death, and that the company was not liable for 
ey operate to the advantage or the dis- an accident due to an act of God. The 
ivantage of the one or the other, can jurv found for the defendant. 
rhaps_ be ermined best by making (To be continued) 





THE FINEST AIRCRAFT REPAIR SERVICE 


Eastern Air Schools Repair Base, located at the Salisbury Air- 
port, Salisbury, North Carolina, is now open to the public and 
offers complete service of unparalleled quality. The finest per- 
sonnel and the finest equipment make this the logical place to 


service your ship. 


EASTERN AIR SCHOOLS REPAIR BASE, SALISBURY, N. C. 


IN THE 
SOUTH 
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A SLICK LITTLE MINIATURE CAMERA! 


“ DOLLY 


Takes 8 or 16 pictures on 127 roll 
film. Quick-action, automatically 
opening front. Ready at the press 
of a button to make the swellest 
little pictures you ever saw. Pic- 
ture this little picture-maker in 
your hand this summer Don't 
miss this chance to get a real buy. 


Regularly $22.50. 
NOW Ss =@95 
I5 
With f4.5 


ONLY 
anastigmat lene. 


Send for details 
You can trade in your used camera 
on this miniature marvel. 


Mail orders promptly filled. 


FOTOSHOP Ine. 


136 West 32nd St., New York City 
Dept. AP 












COLT 45 Cal. 
“FRONTIER” 
MODEL 


Rasswood construction 
machined barrel, 
hardware, 

COLT 45 Cal. *“‘*FRONTIER"™ model kit, 494” barrel. $1. 
COLT 45 Cal. “FRONTIER” model kit, 51” barrel. 1.55 


$445 


with working plans, 
all necessary 


kit 
cylinder and 








COLT 45 Cal. *‘*FRONTIER" model kit, 7” barrel. 1.70 
OLT 45 Cal. Automatic Pistol kit...........++++ 1.00 
Half scale Thompson Sub Machine Gun model kit... 1.00 
Full scale Thompson Sub Machine Gun model kit... 3.00 
SAVAGE Cal. 32 Auto. Pistol kit, machined barrel.. .75 
“UGER Auto. Pistol with 4” machined barrel seee 1.75 
UGER Auto. Pistol with 6’ machined barrel. ..... 1.90 
COLT 25 Cal. Automatic Pistol Kit. ... 1.6 eeees . 50 
These beautiful kits are Complete in every detail and made 
of the best basswood parts are ut to shape and re- 
quire only a short time to finish. Postpaid in Ss. 
GUN MODEL CO. 
Dept. K-28 2908 N. Nordica Ave. Chicago, 11. 





H p resents the 
MIGHTY 





MODELS 


CERTIFIED AND 
WITH PISTON RINGS—EASY teed 
TO ASSEMBLE, ONLY. . . Paid 


The only motor equipped with piston rings 
and certified by Department of Commerce 
Licensed Master Mechanic No. 5494, James K. 
Morris, sold in kit form. Develops tremendous 
power. Starts instantly. Guaranteed peak per- 
formance and long life. Speed range 500 to 7500 
R Complete instructions with every kif. 
Specifications: Flying weight, complete with 
batteries, 18 oz. Bore 7%”. Stroke 13/16”. 
Steel cylinder, bolted-type aluminum head. 
Save money. Order today. Twenty-four hour 
shipment guaranteed after order received. 
Mighty Midget, Assembled . . $17.50 Post Paid 
Mighty Midget, Kit...... 9.85 Post Paid 


EQUIPPED S$ #85 


BUNCH MODEL AIRPLANE CO. 


7 SOUTH HOOVER ST. LOS ANCELES CALIF 


British Agents: Model Supply Stores. 
Sales Depot and Show Room, 4 Stewart St., 
Deansgate, Manchester, 3 
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morn BDUYER’S DIRECTORY “2” 


AIRPLANES FOR SALE LIG GHTPLANE DESIG N 
FOR SALE 


"APPROVED BY EXPERTS 
Trade--Terms 











i] A-J-C-Model Gas Engine 
Oniy: alla at 













Sold With a Money-Back Guarantee 
WRITE FOR FREE LITERATURE 
WALTER H. KORFF, Aeronautical Engineer 
5136 PARK AVE. INDIANAPOLIS, INDIANA 





Motor Trouble? pony dh 





pair shop. Free estimate 





Travelair cabin 6 place, model 6000B. powered wit! an m kes 0 ‘ ny del een motors 
Wright J6-9 330 HP. Plar ntly ¢ r information 
recovered. Has beautiful high polish fir Engir h-s- c ‘MOTORS. ingleside. i 
completely major overhauled Plar nd engir ! INSTRUCTION 

about 75 hrs. since overhau nd about 750 hr ta 








flying time. Equipped for 


MODEL KITS AND PLANS 








































starter, rate of climb & I 
compass, ete Thi look 1 k 
$2,690. 
Teehclath: Meeting Witens, 3 wines, eeee START YOUR 3a0 FULL SIZE PL 
with a Wright J6-5, 175 HP Plane } hee ANS 

- , - wu 
pletely overhauled, re-ur ter nd re r I 
gine major overhauled cost $600. H , AVIATION CAREER for FLYING models: 97 for GAS jobs: ELF ete. 
attractive high polish finish paint j ‘ RIGHT! ENGINES; TIMERS; RIBS: GAS MODELS: etc. 
told from new Ship } mplet nst nt ft a. 17 page LIST 5e with 3 page “‘Low Speed Aerody- 
It has no flying time sir ‘ Lest fiyir namics"’. Pamphlet * NOTES on GAS ENGINES & 
plane in its cla Must t n to DI Book 1. Theory of Flight MODELS” 25 cents. 
1,850. Book II, Structures and Rigging 

ahs, Baad A. L. JONES CO. 

ENGINES FOR SALE Book Ill. Air Traffic Rules, Controls, Taxiing f ES CO 
Wright J6-5. 175 ILP. n : . Book IV. Dual Flying Instruction P.O. Box 31 West Brighton, S.1., N. Y. 
Sey ai edie ines Book V. Dual Flying Instruction, Supervised Solo Flying 
Wright 40-6, 15 HF. @ > eich 2 Book Vi. Aircraft Engines, Trouble Shooting 

Pras é . e irere gin oub i 
Continental A40-4, 40 HAE 0 wid «pe , Book Vil. Meteorology, Navigation, Flight Instruments. PHOTOS 
tipsy >» 600 hr total c 
D. H. Gipsy, 80 11.1 "0 revseeue 19 Book Vill. Acrobatic, Cross Country, Night Flying, Flight Test. Late Ships 
», H. Gipsy, 90 H.P. 86 hr betelocces oe 205 i i 
=e ching . ® 8 Volumes—$2.50 per Vol., $16 per Set in Flight 
Taylor Cub parts, D. H. Moth part 8x 10 
Will take plane or autor n trade For Framing 3x 
plane oF The RANKIN TEXT inc. Fr Framing 3 





PACIFIC BUILDING, PORTLAND, OREGON Size Sample 10 


ee AIRWAYS MODEL AIRPLANES (Ready Built) BARNES PHOTOS wets 
Madison, Wis. 














FINISHED MODELS 


Modern and wartime 


airplane models 
built to order. ! 
Pine construction; 
lacquered and rigged 
Pp rly. Wing- 
a 3 inches to’? Welder, light plant, battery charger, combine 
I Smooth and olt up onstar ! npe s U 
gieee dal ne ay I ( amperage ultra low speed 
N: 














AIRPLANE ENGINES 























Actual ‘‘Goshawk"’ Model anteed. , I verful enouxh f velding. Ideal for garages, fac 
pen AE 5 or so oc ee 2g tories, farm nd ct ‘ Welds with or vith ut 
Sea anes, a 1a 8s ogirc 5 eac! 3 
i No C.O.D. hi ans. adian ‘and *Poreian Gut C.0. " reactor Simple easi constructed, no rewinding 
= address ‘tion. "gl uaranteed. Please print your name and Total cost about $1.00. Plans, with instructions, $1.00 
address. > Pp EF 
; UELLER BROS. 28 Peach Street Buffalo, N. Y. W. P. Falcon, White Castle, La 
An American Flea Ship absolutely free with purchase ——— 




















of a Universal 40 h.p. four-in-line Air-Cooled Motor 
at $134.95—a $250.00 value. $12.50 down, easy pay- MODEL AIRPLANE SUPPLIES 
ments. A real airplane—200 Ib. useful load. equipped 
with standard controls and oversize tires. Propellers 
$2.98 up. Air-Wheels and Aircraft Supplies. Send 25c 
for illustrated information. 

UNIVERSAL AIRCRAFT, FORT WORTH, TEXAS 





Riese istion, overhestns. Se; 
r.p.m. and power. Used 
nded for remarkable 

ne services and 
vidual flyers. Write for FREE im- 
portant Coreg ey and 
\ . Manufactured and 
oa by Pyroil Company, 
LaFollette 
Ave., LaCrosse, Wisconsin,U.S.A. 














PROPELLERS 


STANDARD PROPELLERS 


manufactured of laminated hardwood with Army and Navy 
specification glue. Note our special flying time prices, 
why pay more? 








\ WIRELESS P Padi 



























4 ft. Harley & Indian $2.95 
4 ft. 6 in. Heath Henderson, metal tipped 5.09 «2s FE cast v MACHINE GUNS, Gomes Ano seues® , TUBELESS 
4 ft. 6 in. Sensenich Henderson, metal tipped .. 5.00 a dha E GUNS : re a i BAT TERYLESS 
6 ft. Ford, Lawrence, Anzani, metal tipped 7.50 %" tn wning ...pair 5 %e" ong 
8 ft. OX-5, copper tipped 12.50 7B rownit pair 10¢ 16s, long 
Model Propellers, Brown, Jr., Baby Cyclone, ete 90 5460 easton" °"“uele ike. 940" Wramuabent 
State direction of rotation figured standing in the slip- Fs Ma a evsresmen aoe B en sesiens” h Se 
stream. No crating or boring charge. Free catalog. 1%” S wanda aie ine CONTROL HORNS: 
STANDARD PROPELLER CO. FORT WORTH, TEXAS 1%” air 12 4%” long Set of 6 wae. e200 pT. “oo ar beautiful tone. No static or 
‘Lewis GUNS %” long Set of 25c¢ Ssletireies . ° ust or wear out Should last for 
1a /" Re ars Y 207 t 
BOOKS 2 , os oo . : ; i ted a ex ‘MOTORS, 20¢ one t woartas COMI DIREC ri ’ ont 1 FI RB (ONT. OF a 
” ng c 1%” dia. 9 eylinder...30c Has He atented new **Speakoph whic ves more volume 
MACH. GUN MOUNT of dia. 9 cylinder 50c and stations. NOT A TOY. Tunes nranaenee band, police and 
For 2 Marlin Gun pair Se | MOTOR NACELLE soleneie: _ The newest radio sensation of the’ _ “ 
2 a reel FY¢ dia. 9 cy moto c boats b a, ete so @ 
er A boats, ‘in bed, ote. TAKES ON ae. FO Caines 
AERO BLUE BOOK 2 BLAD. 2 BLAD. 3 BLAD. SATISFIED “OWNERS” ri merful, service “in ALi 
Q” ST..... 2%" SP.....10¢ 1%" ST.....10 SEND ue pa THES Ans FACTS 
Gives specification of over anes and nearly 24%,” ST 3 Seescce £7 ST : y Postman only $2.99 plus postage 
150 aero engines; appra a value I s 1 ST.. 4” SP . .30¢ 2%” ST cash) and yours will be pont ~J Stpaid, at ARANTRE iD. ca - 
hand planes valuable buyir i ST.. 6” SP.....500 3” ST.. he rr PY anyone. A most unusual value ORDER NOM 
data on choosing a fly On t ST o" Ww 10¢ 4” ST DEALEF 
of its kind ever compli I ” ST.. 2%" W 15¢ 5” ST vinvvous RADIO Co., Dept. P.A.-8 Kearney, Nebraska 
gineers, a alors and Send 7” _. oe an Ww 20¢ e ST 
or currenc " § te Ww 3 
AIRCR AFT DISTRIBUTING CO cr Dealers Write for Special Discount and Also tor Our New 
ection ine of Boat Fitting 
1480 Arcade Bidg., St. Louis, Prepaid THE AIRCRAFT % MARINE MODEL ‘co., Dept. P.A. 8 SUBSCRIBE To: 





1449 Flatbush Ave., Brooklyn, N. Y. 


HURLEMAN Popular Aviation 


and 
ARISTOCRAT 
SPARK PLUG Popular Photography 


Y 24 Thread 


vias WEE oe coe nein EACH 
WALTER HURLEMAN, INC. $2.50 A YEAR | 


1428 W. Bristol St., Phila., Pa. 








Aviation Books 


Complete Stock of Books on All 
Aviation Subjects. 
Send for Cat ilog. 
GOODHEART-WILLCON 
2009 So. Michigan Ave., P.A. 8, Chicago, Il. 
























































August, 1937 





POPULAR AVIATION 73 














| . . 

| CLASSIFIED Doings in the Stratosphere 

| Rate: 15 cents per word. (Continued from page 30) 
Minimum: 10 words. , 

AIRPLANES FOR SALE lized into concentrate form suitable for in extreme altitudes produce a combina- 
EAGLEROCK OX5—$300. Cash. Roland practical utilization. tion assuredly fatal to the unprepared 
TE SALE: 7 > Picton pel “Aly Camper in Recent developm« nt along the pristine ager. . ” 
saad eamdiiion. Wdite dalle Of Gewen, Heeek frontier of the sky” accord present An unfortunate human subjected sud 

Pa.. R. D. No. 4, for information altitude honors to Captains Albert W denly to the stratosphere air would un- 
SAVOIA MARCHETTI—5 hrs. since major Stevens and Orvil A. Anderson. whose doubtedly expand similar to certain 
w bottom ar sides, new tires, new cover J r 

g, Heywood air starter, new pontoons, just epochal ascent last Armistice Day added = Species o! deep-sea fish that are hauled 
et — guar ee ee oe Renny renewed impetus to stratosphere possi up from great depths to the much lower 

n, N.Y ' bilities. In the National Geographic pressure at the ocean's surface 
\MERICAN EAGLE. OXNX6. Licensed. Ex- Army Air Corp’s huge balloon, Explorer Captains Stevens and Anderson re- 
ae O08 N ‘ith pew Ty oo il, these intrepid airmen offset all ported a low temperature of 76 degrees 
\CRIFICE—Corben baby Ace, Salmson with former official and unofficial marks by below zero in the thin-air envelope ot 
| Plyw Clint Lake, Viroqua, Wis. touching a new “ceiling” at 72.395 feet. jet black space which clothes our uni- 


HALLENGER KR313-place. Millerized OX5, 

r wheels, licensed April, 1988, A-1 shape 
eash offer over $425.00: no trade in. R. M, 
sel, Upper Sandusky, O 

SALE OR TRADE 

EA $100.00 or different ship. Steel fuselage, 















w he requires 30 H.P. motor to fly 
is 20 H Nick Chepult, 3474 E. 142 
Cleveland, Ohio 

$200 worth | e workshop machinery and 
pment, trade for two place plane. V. P 

n, 40532 Der Kansas City, Mo 
FLYING FLEA complete except motor. Will 
ll or trade Howard Fletcher; Kerrville, 

PHOTOS 

KNOW reraft Every type. Names, dates, 
ords 92 pictures, $1.00 Blondin Chart 

( Lox tI re California 
iutiful Double 


‘ments, S Never 
‘ s, 2 Century Photo Service, 
a Crosse W 


AEFRONAUTICAI ~ Photographs Hes Main 





Street, Hyanr Mass. Send dime for com 
ete list ! postcard sample—all sizes 
ility—prompt service. D. G. Tilley, 5224 


ad St N. W. Washington. D.C 
INSTRUCTION 


Yor CAN BECOME a airplane 








chanic it eks ¢ per week! 
Free catalog, Home Training United Air 
School, Box 528, Elgin, Ill 
WANTED y ng men interested in avia 
or We need reliable person in each 
eality No selling or eanvassing lay 
ekly We prepare you at home. Start at 
nee $3.00 pret ‘ St Joseph School of 
Flying Dept I’ Municipal Airport, St. 
Toseph, Mi I 
MISCELLANEOUS 
WANTED) —Ser s airminded young lady 
th business bility and ideas (not neces 
rily experic ed) with knowledge of stenog 
phy. shortha exchange services at flving 
hoolin east for complete aviation training 
nsport license, maintenance, administrative 
d job fi g when obtain license tox OW, 
re Popular A tion, GOS S. Dearborn St., 


ifo 


INEXPERIENCED workers, ipply for avia 


n jobs \ Details for stam] Airploy 
ent. Box S, West Los Angeles, California 
RADIO ENGINEERING, broadcasting, avia 
tion and p radio, Servicing, Marine and 
Morse Telegraphy taught thoroughly All 
xpenses | Catalog free. Dodge's Institute, 
Davis St Valparaiso Ind 


COMPLETI rawings plans for building man 
rrving g er Airplanes and How to 








I Ther §2-page hooklet, illustrated, 20c¢ 
inch flying model airplane, fully built, 
postpai } eral, Box 344, Dept. 11, In 
Anapolis. I 
AVIATION echanically inclined young men 
esiring posit sas airplane mechanics write 
sing st p for reply Aviation Person 
Service, 72 Monroe, Williamsville, New 





Popular Aviation 


| For only $2.50 you receive 12 copies of 
POPULAR AVIATION with all the live 
aviation news of a full year. 
POPULAR AVIATION 
608 S. Dearborn St., Chicago, Ill. 





































































Specifically, this expedition was organ- Verse much as the outer skin surrounds 
ized to seek additional scientific data an orange and rises to extend from seven 


regarding cosmic rays as well as strato- t© 30 miles above sea level 


sphere air and ozone. Other important Stratosphere temperature is practically | 


subjects for consideration were embodied unvariable due to the fact that the atmos- 

in a study of changes in electrical con- pheric absorption is almost exactly bal- 

ductivity of the air with increasing alti- anced by heat radiation. Air, warmed by 

ture, behavior of radio signals sent from the sun at the earth’s surface rises, with 

the “top of the world” and the effect of resultant expansion and loss of heat, thus 

stratosphere on living spores accounting for the low temperature 
Observance of sky, sun and earth resister. 

brightness, wind direction and velocity Contrary to layman conjecture, the 

and balloon navigation problems were fliers did not find the sky brighter as 

also included in the repertoire of the epic they arose nearer the sun; instead the 

flight. Although science may perhaps heavens were a deep blue-black, tinged 

claim a predominance of interest in these with purple and, paradoxically, greater 

subjects, nevertheless aviation is influ- darkness was recorded on the side of 

enced, either directly or indirectly, by their gondola which faced the sun than 

the greater portion of them on the shadow side. 
Difference between the earth's surface Beneath them the earth lost much of 

and the stratosphere with reference to its detail and the horizon became a 





both air density and atmospheric pres- blurred unreality. The two men cli- 

sure rendered an artificial supply of maxed their memorable flight by a safe 

oxygen imperative for sustaining life landing which ieft intact and undamaged 

during the flight he circumstance of the veritable cargo of delicate apparatus, 

thin, upper air, rarified to approximately registering priceless records for scientific 

1/25th usual density and a greatly re study. 

duced atmospheric pressure encountered END 

Wi Vinner? 
ant A Winner: 

* Regardless of how perfect you may build your model, you can't be & 
assured of a winner unless you install a motor which has perfect per- 


formance. Dependability counts most, and you get just that in the 


BABY , CYCLONE , ENGINE 


You can't miss having a winning model if you install this PROVEN 
gas model engine. The BABY CYCLONE is the only miniature power 


plant which uses superior rotary valve principle—25% MORE power 7 
than 2 stroke engines. 


Thousands of model enthusiasts, all over the country, are using this 
exceptionally fine motor; and will vouch for its DEPENDABILITY. 
Order yours right now, and keep in stride with the winners. 


Complete Engine, Postpaid in U. S.........c.ccececcesscecvececees $17.25 


AVIATION PRODUCTS CO. 


619 South Federal St. Dept. M Chicago, Illinois 


